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Preface

This reportEnergy Policy Act Transportation Study: Interim .
Report on Natural Gaflows and Ratesis the second in a
series mandated by Title XllII, Section 1340, “Establishment of
Data Base an8tudy ofTransportation Rates,” of the Energy
Policy Act of 1992 (P.L. 102-486).The first reporEnergy
Policy Act Transportation Study: Availability @fata and °
Studies was submitted to Congress in Octold&93; it
summarized data and studies that could be used to address the
impact of legislative and regulatory actions on natural gas e
transportation rates anitbw patterns. The current report
presents an interimnalysis of natural gas transportation rates
and distribution patterns for the period from 1988 through 1994.
A third and final report addressing the transportation rates and
flows through 1997 is due to Congress in October 2000.

This analysis relies on currently available data; no new data
collection effort was undertaken. The need for the collection of
additional data on transportation rates will be further addressed
after thisreport, in consultationvith the Congress, industry b
representatives, and in other public forums.

This report has been prepared thy Energy Information
Administration (EIA), Office of Oil and Gas, under the direction
of Diane W. Lique(202/586-6401).General information
concerning this reporhay beobtainedfrom Joan E. Heinkel
(202/336-6090),Director of the Reserves and Natural Gas
Division. Detailed questions on specific sections of the
publication may be addressed to the following analysts:
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e Chapter 1."Introduction," Barbara Mariner-Volpe
(202/586-5878).

Chapter 4. "Trends in Natural Gas Transportation Rates,"
Barbara Mariner-Volpe (202/586-5878).

e Chapter 5. "Data Sources," Margaret J. {282/586-

7499).

Appendix A. "Overview of Pipeline Design and
Operational Factors," James Tobin (202/586-4835).

Appendix B. "Regional Profiles: Pipeline Capacity and
Service," James Tobin (202/586-4835).

Appendix C. "Data Sources," James To{#02/586-
4835).

Appendix D."FERC Ratemaking ProcessBarbara
Mariner-Volpe (202/586-5878).

Appendix E. "Corridor Rate Analysis Results," Barbara
Mariner-Volpe (202/586-5878).

Appendix F. "Companies with Electronic Tariffs on File
at FERC," James M. Thompson (202/586-6201).

The overall scope and content of the report was supervised by
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were made by: Mary Lashley Barcella—Chapter 4, Christopher
L. Ellsworth—Chapters 2 and 4, Jason Feld—Chapters 3 and 4,
Kevin F. Forbes—Chapter 4, Marie-Beth Hall—Chapters 2 and
John H.
O'Sullivan—Chapter 4, Phil Shambaugh—Chapter 3, Michael
J. Tita—Chapter 4, William Trapmann—Chapter 3, and Lillian
(Willie) Young—Chapter 3.

Herbert—Chapters 3 and 4, James

Editorial support was provided by Marie-Beth Hall, Doris

e Chapter 2. "Federal Regulations, Policies,
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e Chapter 3. "Transportation Flow Patterns," James Tobin
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Executive Summary

Legislative initiatives, regulatory changes, and market forces and services, natural gas flows and rates are affected. Chapter !
have reshaped the natural gadustry during the past decade. briefly highlights the extensive changes in natural gas policy and
While legislation and policy initiatives have created the markets during thepadé dwhileChapter 2 summarizes the
conditions necessary for markets to expand, regulatory reform Federal lawpolizids that haveaffected interstate

has focused on creating a more efficient and competitive market. transportation rates and flows. Subsequent chapters:

This market reform has centered on the restructuring of

interstate pipeline companies and their relationships e Address the changing patterns of interstatefigas,

with producers, local distribution companies (LDC's), and end shifts in consumption and production, and the increased
users. importance of imported gas from Canada (Chapter 3).

Regulatory reform has shifted the responsibility for gas e Analyze the changes in maximum rates for transportation

purchasing from the pipeline companies to some end users and services in selected marketeffieraofttapacity

to the LDC's. These purchasersw can negotiate with many release trading on interstate pipeline company rates, and
different suppliers, contracith pipeline companies for trends in consumer transmission and distriptitiea
transportation service, and select and combine an assortment of (Chapter 4).

other services to satisfy their needs. Accordingly, transportation
patterns have been affected because customers make their owne Present an update of information sources and data

arrangements for service. Now that gas is no longer bought from collection that could be used to assess the impacts of
interstate pipeline companies as part of a bundled service, the legislative and regulatory actions on transportation flows
rate structure for transportation and other services provided by and rates (Chapter 5).

pipeline companies has also changed significantly.
Improvements in electronic information systems during the past
Transportation tarifffor interstate pipeline companies are few years have increased the availability of some natural gas

determined in Federal Energy Regulatory Commission (FERC) data. Despite these adwangapjestions relating to
proceedings and are based on the ¢atsi of providing pipeline pipeline rates cannot be addressed. For example, substantial
service. Manyfactors influence total costs, and thereforel information isavailable regarding capacity release transactions

tariff rates, including up-front capital costs, capital depreciation, posted on the electronic bulletin boards, including the actual
the allowed rate of return, operation and maintenance costs, gas rates paid. However, these transactionenhef8sent
throughput, and service quality. Also, rate design and the percent of total deliveries. Thus, coverage of a significant part
allocation of a pipeline company’s fixed and variable costs can of the transportation market is not publicly available. The

have an enormous impact on rafes different types of Energy Information Administration (EIA) continues to evaluate

customers. For example, 1992 FERC adopted the straight and monitor the need for future data collection in this and other

fixed-variable (SFV) rate design, allocating all fixed costs to a areas.

pipeline capacity reservatidee and allariable costs to a

commodity or usage fee. This change moved approximately $1.Recent Regulatory and Legislative Actions Have

billion from the usage to the reservation fee, putting downwardAltered Natural Gas Markets

pressure on rates to consumevith relatively constant

consumption patterns and upward pressure on rates to seasoddgiguably, the most significant regulatory actions that affected

consumers. interstate transportation rates betwd®88 and 1994 were
FERC Orders 43@nd 636 that restructured the natural gas

This report is the second in a seriethoée reports requested by industry. Order 436encouraged, an®rder 636required,

the U.S. Congress dar Section 1340 of the Energy Policy Act pipeline companies to provide customers equal access to

of 1992. Itexamines how the Clean Air Act Amendments unbundled pipeline services. Order 636, issued April 8, 1992,

(CAAA) andother Federal actions have affected transportatiorrequired interstate pipeline companies to unbundle, that is

patterns and rates for natural gas from 1988 through 1994. Thegeparate, their sales and transportation services by the beginning

legislative, regulatory, and market developments during thiof the 1993-94eating season (November1B93).The net

period have been so extensive that itlifficult to evaluate  result was to provide other partiegh access to capacity on

separately the effects ahy one event such as the CAAA. interstate pipelines, leading to increased competition among gas

However, to the extent that these developments alter natural gaellers and buyers, diminished market povaer pipeline

consumption and production or allow more flexibility in rates companies, higher throughput, and lower transmission markups

Energy Information Administration ix
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(Figure ES1). There ateo key provisions of Orde636 that expected facrease the use of natural gas by electric utilities
have an impact on ratgg)) the change in rate design; and (2) and to expand its commercial use in vehicles.
the capacity release program.

The upper Midwest and the New England areas are expected to
During the period of this study, 1988 through 1994, some other use more gas-fired generators to produce electricity, while
major legislative and policy initiatives contributed to increased California is expected to continue leading the Nation in the use
natural gas use in the U.S. economynajor objective of policy of natural gas-fueled vehicles. Subsequent phases of the Clean
makers during this period was to provide the regulatory and Air Act cover the period beginning in 2000, and require lower
legislative framework that would ensure adequate energy future emission levels. Natural gas use should rise as generators

supplies and also protect environmental quality. The Clean Air increase operations of existing gas-fired plants and retrofit other
Act Amendments of 1990 (CAAA) provided opportunities for facilities for gas use. In addition, some new capacity fueled by
the expansion of the natural gas market. Other legislation and natural gas is expected to be built in the future. The CAAA
policy directives, including the U.S./Canadian Free Trade could have significant effects on future U.S. demand and supply
Agreement, the Natural Gas Wellhead Decontrol Act, and the levels and influence regional flow patterns, although the impacts
amendment of the Power Plant and Industrial Fuel Use Act, also are limited at present.

have had far-reaching implications for the industry. In general,
legislation has increased market competition and encouraged ttRegulatory Policies and Market Changes Have
productionand use of natural gas. (The initiatives have alsoContributed to Almost $6.5 Billion in Annual Savings

affected transportation and distribution patterns.) to Gas Consumers

While CAAA Effects Are Limited to Date, Future In total, EIA estimates that consumers paid almost $6.5 billion
Requirements Are Likely to Have a Greater Market (9 percent) less, in real terms, for natural gas service (including
Impact wellhead purchases combined with transmission and distribution

charges) ir994thanthey wouldhave in1988.This estimate
The CAAA created nevair quality standards thegquire includes$2.5billion in reduced transmission and distribution
companies to install more advanced pollution control equipmentharges and $4 billion of savings resulting from the 11-percent
and to make other changes in industrial operations that will leadeduction in wellheagrices sincel988.The bulk of the $2.5
to reductions in emissions of air pollutants. The amendments afeillion represents the reductiontire fixed costs of transmission

Figure ES1. Indices of Natural Gas Transmission Markups and Deliveries to End Users, 1988-1994
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Sources: Energy Information Administration, Office of Oil and Gas, derived from: 1988: Historical Monthly Energy Review 1973-1992 (August
1994). 1989-1994: Natural Gas Monthly (August 1995).
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and distribution that do nefary with the volumeslelivered. consume gas at a fairly constant level throughout the year (high-

Because of data limitahs, the estimate of total savings may be load-factor customers), while others, such as residential
low because for affystem industrial customers only the savings consumers, alter their consumption with the seasons (low-load-
in wellhead prices are included. However, of$6e5 billion factor customers). Atbugh other inflences may have mitigated
savings, industrial customers were the main beneficiaries, SFV’'s downward pressure on high-load-factor rates and upward
receiving ovehalf of the saving$$3.8 billion), while electric pressure on low-load-factor rates, the change in rate design was
utilities and commercial customers each saw savings of $1.4 the dominant influence in widening the gap between the rates
billion. paid by the two groups. Excefar the change imate design,
other key determinants of firm rates would tend to have the same
Another way to estimate savings is to compare the average price general impact on customers regardless of their load factors.
per thouand cubideet to eactend-use sector ih994 and
1988.This method assumes that transmission and distribution The analysis of maximum allatgaldeiggests that low-
costs would vary with the volumes delivered. In 1994, the price load-factor customers have benefited less than high-load-factor
of 1 thousand cubifeet of gas (wellheagdrice plus delivery customefiom therecent regulatory changes. Although both
charges) to the various end-use sectors had decreased between categories of customers had increases andrifegreases in
3 and 19 percent from 1988 levels (Table ES1). the change was more advantageous to the high-load-factor
customers. In those cases where rates to high-load-factor
Between 1988&nd 1994, total transmission and distribution customers increased, rates to low-load-factor customers
markups (the average unit cost of combined transportation and increased even more in both absolute and percentage term:
distribution services) to the residential and commercial sectors Also, if both categories of customer experienced a decrease in
remained fairly constant in real terms, while comparable prices rates, the decreaseysargerfor the high-load-factor
to the industrial and electric utiligectors declined by 20 and 42 customer. In about half the cases considered, rates to the high-
percent, respectively (Figure ES&Jthough total markups to load-factor customers declined, while rates to the low-load-
captive residential and commercial consumers have remained factor customers either decreased by a smaller amount ol
unchanged, these customers appear to have benefited from the actually increased. For example, on the Gulf Coast to Louisville
increased competition in natural gas markets brought about by route, the high-load-factor rate declined by 18 percent while the

changes in Federal policies. Frat888 through 1994, the  low-load-factor rate increased by 9 percent.

average cost of transmission senfiten the wellhead to the

local distributor decreased 16 percent, but this decrease was Conmparirand post-Order 636Gates in the corridors
almost completely offset by 7 and fi8rcent increases in the served by multiple pipelines suggests that transportation

cost of distributionfrom the citygate to theesidential and services offered by differgipeline companiesnay have
commercial end users, respectively. become more similar. The rate variation among pipeline
companies in a corridor has decreased, particularlyow-
Federal Policies Also Affect Transportation Rates: load-factor customers. However, the convergence in rates for
Impact Varies by Customer Class high-load-factor customers resuitsm a decline in the high-

end rates combined with an increase in the low-end rates, while
Based on an examination of selected transportation marketshe convergence in ratés low-load-factor customergsults
customers with relatively constant rates of gas consumptiofrom low-end ratesnoving up to the level of high-endtes.
generally benefited more than customers with variable pattern®rder 636's directive to use a common rate design method for
of consumption from the change to straight fixed-variable (SFV)all pipeline companiesay have led to more similarity in the
rates mandated by FERC Order 636. The results are based omaaes offered by pipeline companies serving the same corridor.
comparison of maximum tariff rates (maximum regulated rates),
including transition costs, for firm transportation service during New Capacity Trading Mechanism Lowers the Cost of
1991 (pre-Order 636)and 1994 (post-Order 636long 21 Gas Transmission
routes from supply to market areas.

Another major development in the restructured transportation
The pattern of gas consumption during the ywemies by  market was the establishment of a secondary market in pipeline
customer. Some customers, such as large industrial plantsapacity. Prior to Order 636, capacity rights on a pipeline were

Energy Information Administration Xi
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Table ES1. Average Natural Gas Prices and Price Changes, 1988 and 1994
(1994 Dollars per Thousand Cubic Feet)

Price 1988
Wellhead 2.05
Citygate 3.54
End Use
Residential 6.64
Commercial 5.62
Onsystem Industrial 3.58
Electric Utility 2.83

1994 Price Change Percent Change
1.83 -0.22 -11
3.08 -0.46 -13
6.41 -0.23 -3
5.43 -0.19 -3
3.05 -0.53 -15
2.28 -0.55 -19

Note: Industrial end-use price data represent onsystem sales only. The onsystem share of total sales to industrial consumers
declined from 43 percent in 1988 to 22 percent in 1994.
Sources: Energy Information Administration. 1988: Natural Gas Annual 1992, Vol. 2 (November 1993). 1994: Natural Gas Monthly

(August 1995).

Figure ES2. Indices of Transmission/Distribution Markups by Sector, 1988-1994
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Source: Energy Information Administration, Office of Oil and Gas, derived from: 1988: Natural Gas Annual, Vol. 2(November 1993); 1989-
1994: Natural Gas Monthly (August 1995).

nontransérable. A customer could either use the capacity itself While less than 2 years old, the capacity release market

or it would be available to the pipelimmpany with no currentlsepresents 13 percent of the ovevalume of gas
compensation to the customer. Under Order 636, a shipper with moved to marké&94n Rates for capacityrelease
excess reserved capacity can release it in return for a credit on transportation represent an average 64 percent discount from tf

its reservation charge. Total credits during the period Novembemaximum firmtransportation rate. Ratés released capacity

1993 though MarchL995 were approximately $568 million, of vargm region to region. Th&outheast Region, with its

which $528 million was generatedrom pipeline capacity expanding gas market and limited capacity available for release,
releases and $40 million from storage capacity releases. has the highest rate for released capacity—more than three time

Xii

Energy Information Administration

Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



the national average price. The average U.S. price for releasédajor Shifts in Supply and Demand Have Altered
pipeline capacity has bedairly stable withonly modest  Natural Gas Flows
seasonal fluctuations during the winter months.

The principal flow patterns of natural gas from supply areas to
The capacity release market rmily reduces the cost of markets in the lower 48 States have not changed significantly
reserving capacity on the system. It also provides replacemersince1988.However, several new routes and major increases
shipperswith a generally lower cost alternative to capacity on several existing routes have developed (Fi§®®). The
obtained directly from the pipeline company. Before this marketmajor change has been the rapid growth in imports of natural
emerged, competition along a corridor was limited. As a resulfas from Canada, principally to serve markets in California, the
of the emergence of the secondary market, the number d¥lidwest, and Northeast. In 1994, imports of Canadian natural
potential suppliers dirm capacity haincreased significantly gas were 2.@rillion cubic feet, double the level ih988.
becauseach holder of firm capacity may release that capacity Currently, Canadian gas accounts for approximately 13 percent
This translates into a substantial increase in the degree off U.S. gas consumption, @om 7 percent in 1988Another
effective competition in the market fpipeline capacity. It major shift hasbeen the development of pipeline capacity
preserves the econa@s of scale inherent in transmission while extending from the€entral to the Western Region as well as
effectively providing for a competitive and thus maféicient within the Central Region itself. Most of this development
market in pipeline capacity. has been to move new supplies from the Rocky Mountain

area of Colorado and Wyoming and the coalbed methane fields

of southern Colorado and northern New Mexico.

Figure ES3. Flow Patterns on the Interstate Pipeline Network, 1994

«— = Direction of Flow.
%, = Annual Flow Less than 100 Bcf

‘.. = Major Mew Routes Since 1988,

-k = Significant Increase in Flow (30 percent
or more) Since 1988.

Source: Energy Information Administration, Office of Qil and Gas.
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These shifts in gas flows can be attributechemyelements. increased flexibility and accessibility of the system that resulted
Changes in flow patterns are driven by changes in demand and from regulatory changes. Interregional pipeline capacity has
supply patterns, whichary considerably byegion and sector increased by more than 10 billion cubic feet per day since 1990,
because of differences in regional gas production and delivery from 75.5 to 85.9 billion cubic feet per day (Figure ES4).
costs, climate conditions, population density, and gas

penetration rates. Legislative and regulatory policay in A more general chge to flow patterns has been brought on by
their impact on the trends and patternfidas between the the fundamental shift in the rolpipéline companies from
regions because of these differences. sellers to transporters of gas for others. Although mandated by

FERC Order 636market forces had already been moving the
Natural gas consumption has increased by 15 percent sincedustry inthis direction. In 1994, approximately 96 percent of
1988 with most of the growth occurring in the industrial sector, all natural gas transported on the interstate system represented
which includes nonutility generation of electricity. This transportation of gastiiers, compared with 56 percent in
increased consumption has been supported by an increase 1886 andonly 21 percent in1981when pipeline companies
U.S. production of 1.8&illion cubic feet (10 percent) as well as were primarily sellers of gas. The requirement under FERC
by the increased imports from Canada. The increased gas flows  6Q6dkat all shippers have open access to transportation
have also been supported by significant expansion of the and storage services has also led to development of many marke
physical network of pipelines and storage facilities, and by the or supply hubs with numerous pipeline interconnections and
services and access to storage facilities.

Figure ES4. Interregional Additions to Capacity on the Interstate Pipeline Network, 1991 Through 1994
(Volumes in Million Cubic Feet per Day)
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Source: Energy Information Administration, EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity Database,
August 1995.
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1. Introduction

This is the second in a series of three reports requested by the reguésory adjustment to changing market conditions. For
U.S. Congress (ater Section 1340 of the Energy Policy Act of example:

1992) to assess the impact of the Clean Air Act Amendments of

1990 andbother Federal policies on natural gas transportation e The repeal of the Power Plant and Industrial Fuel Use

patterns and rates. This report is an interim analysis addressing Act in 1987 removed restrictions on the use of natural gas
the impacts of Federal policies on transportation rates and flow by large industrial consumers and electric utilities. This
patterns froml988through1994.The third report requested pided the natural gas industry the opportunity to

under Sectior1340will update the analysis through the year comgete the expansion of these markets. It also

1997. That report is to be completed by October 2000. illustrated the developingpnfidence in the availability of

domestic supplies to support expanded use of natural gas.
In the first reportEnergy Policy AcfTransportation Rate
Study, Availability of Data and Studiesibmitted to Congress ® More than 30 years after the Phillips decision, the Natural
in October 1993, the Energy Information Administration (EIA) Gas Wellhead Decontrol Act of 1989 removed all price
examined the availability of data and other studies that could be controls on the wellhead sales of natural gas as of January
used to evaluate the effects of Federal policies. The report found 1, 1993, allowing the price of natural gas to be freely set
that sufficient information was available to address in the marketplace.
transportation patterns as EIA collects annual data on State-to-
State flows of natural gas. However, this was not the case with ® In 1985,the Federal Energy Regulatory Commission
transportation rates, and EIA determined that no comprehensive (FERC) began the first of a series of regulatory actions

data sources or studies were in placenoler development. EIA designed to improve the competitiveness of the market.
recommended in the initial report that a data collection effort be A more competitive market would give customers of the
undertaken to obtain information tsansportation rates. Further interstate pipeline companies more service options and
action on this efforhas been postponed, however, and this allow the ultimate consumers to benefiibm the
analysis was undertaken using currently available information. deregulation of wellhead prices. By 1993, the operational
The decision to defer action on a data collection effort was based structure of the interstate transmission industry had been
on the following. First, transportatiosates and arrangements transformedPrior to these rulings, interstate pipeline

have been changing rapidly during the past 2 years. Second, it ~ companies often acted as both transporters and merchants
was thought that further standardization and easier access to  of natural gas, bundling the sales and transmission of gas

electronic bulletin boards may provide better information than into one service. The Restructuring R{@rder 636

was initially available at the time of th®ctober 1993 issued in 1992) required that these services be separated

assessment. EIA concluded that it would be useful to allow these and pipeline customers be given the opportunity to

areas to develop mofelly before initiating additional data contractfor onlythe specific servicebeyneeded from

collection. the pipeline companies. As part of the regulatory
restructuring, interstate transportation rates were adjusted

EIA is continuing to evaluate and monitor the need for future as well to allow for more efficient allocation of capacity.

data collection on the transportation market. The need for
additianal information will be addressed as part of the triennial ® Environmental and national security concerns have
review and reclearance of EIA forms used to collect natural gas prompted legislation that encourages increased use of

data. The formsre scheduled to be recleared by December natural gas because of its relatively clean-burning

1996. There W be an exensive public comment period during characteristics in comparison with other fossil fuels. The

which the need for this type of information will Hiscussed Clean Air Act Amendments df990 and the Energy

with both users of the data and the potential respondents. Policy Act of1992provide opportunitiefor increased
natural gas use in transportation and in the generation of
electricity.

Changes in Federal Policy
For the natural gas industry, {est decade has been marked by Market RESDO nse

some of the most significant changes in Federal policy since the

Supreme Court Phillips decision 954 resulted in the  From 1988through1994,the market changed dramatically,
imposition of wellhead price regulation on interstate sales oboth as a result of econonpcessuresaind as a result of the
natural gas. These changes include legislative initiatives as welfederal initiatives. Between 1988 and 1994:
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e Gas production increased by 10 percent, whereas real e The analysis of rates was based on maximum tariff rates.

wellhead prices and proved reserves declined by 11 and Thesemegtemt represent the actual rates paid
2 percent, respectively. This demonstrated ability to because of discounting which is taking place.
produce more gas from fewer reserves despite lower real
prices provides evidence that improwedticiency and e The restructuring of services under Ord&86 has
technologyhave fundamentallgpltered the gasupply affectedheway these services are accounfedin the
process. data. For example, firm transportation service may have
included storage services prior@uder 636, but now

e Gas delivered to consumers increased by 16 percent to storage services are priced separately. Thus, only
reachthe highest level since 1974. Much of the increase aggregate costs of transmission and distribution services
is related to the increased use of natural gas for electricity are examined.

generation by nonutility generators.
The analysis presented in thieport draws on a humber of

e Prices to consumers dropped significantly, as customers public and prfeateation sources. The examination of
benefited from declining wellheagrices and lower transportation patterns and aggregate measures of transportation
transmission costs. margins relies on data collected by EIA. The interstate pipeline

capacity information is drawn from FERC source material. The

more detailed examination of transportation rates is based on

; information collected by FERC as well as private data sources
Analytlcal ApproaCh for capacity release information and pipeline rates along

i i _selected corridors. All of these data sources are discussed in
The report addresses the changes in the industry from the pe”?finapter 5 of the report

from 1988through1994.The extensive market and complex

|nst|tut|onal_ qhar?g.es that have taken place interact to such 8fhis chapter has highlighted the extensive changes in the natural
extent that it is difficult, costly, and perhaps counterproducﬂvegas industry and market at a national level. Much more of the

Fo attempt to ;eparate theféects or Qravy conclusions of the story is at the regional level, as changing marketsampgply
impact of a particular regulatory or legislative change. Howeveryohditions have driven substantial changes in the interstate

the effgcts of regmatory restructunn_g on the market have beesttem. The following chapters present analysis at the regional
pervasive, affecting both transportation rates and flow patternga,a| as well as more detailed analysis of the changes at the

throughout this period. Thef‘fecjts of”the Clean Air Act  haional level. Chapter 2 providessammary of the Federal
Amgndmgnts arenuch less certain. It iskely that the mosF laws and policies that havaffected rates and interstate
S|gn|ﬁf:ant impacts on Fhe market from the amendments will betransportation flows. The legislative and regulatory changes are
seen in the future, particularly as the Phase Il emission Standarﬁ%cussed in chronologicakter, beginning with the issuance of
become effective. Order 436 in 1985. While this Order is outside the time period
analyzed in the report, it was the basis for many other regulatory
changes that influenced transportation patterns and rates from
1988 through 1994. Chapter 3 addresses the changing patterns
of interstate natural gdkws. It includes an analysis of the

To capture the interaction amahgse institutional changes, the
report provides a broad discussion of the miajtmences on
transportatiorflows andrates, discusses in qualitative terms

how specific changes, such as the.CIean Air Act Am_enqmemﬁnderlying changes in regional supply availability and demand
of 1990,affect the market and provides some quantification Ofrequirements that are driving the changes in flow patterns. The

the overall changes in transportation flows and rates. Howeveénalysis of the effects of Federal policytmmsportation rates

there is no comprehensive source of information on actu('.;!ilS given in Chapter 4. Finally, Chapter 5 presents an update of

transpprtation rates, and this places limitations on the analy&aata collections and other studies that may be applicable to the
Specifically: EPACT requirements.
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2. Federal Regulations, Policies, and Directives

The natural gas market has been radically transformed during Federal regulation and legislation. Nonetheless, the direction of
the past 7 years. Regulatory reform instituted by the Federal the impact is notgurésené chapter and estimates of the
Energy Regulatory Commission (FERC) has created a more cumulative impacts of Federal actions are provided and
competitive market by changing the operating procedures for discussed in later chapters. The chapter concludes with a
interstate pipeline companies. Prior to this reform, interstate discussion of action plans proposed ®kntdhe

pipeline systems bought natugals from producers, transported Administration and emerging regulatory issues.

it along their pipelines, and then resold it to local distribution
companies (LDC’s). A series of FERC orders, starting with

Order 436 and culminating in Order 636, effectively unbundled Industry Restructuring U nder

these services so that interstate pipeline companies no longer
own the gas transported on their pipeline systems, but transportthe Federal Energy Regulatory
it for third parties. Purchasers of natural gas now can negotiate . .
price provisionsand contract terms witimany different Commission
suppliers, while contracting separately with pipeline companies
for transportation, storage, and various other services, selectddERC has pursued a comprehensive program to create a flexible
and combined, to satisfireir needs. To facilitate this, a new regulatory framework for the domestic natural gas industry since
type of industry playehas emerged—the independent gasthe mid-1980's (Table 1). FERC'key objectives are as
marketer, who in addition to marketing gas supply can serve aollows:
the purchaser’s agent in making all the arrangements necessary
to get the gas delivered; providing, in essence, a “package” of ® Provide for more extensive service options
sales and transportation services. Deregulation and market
restructuring have directly contributed to growth in gas storage ® Enable parties to respond quicklyfast-changing market
for managing seasonal inventories, the development of a conditions
secondary transportation market, &etterinformation about
commodityand transportatioprices viacommodity markets e Maintain service reliability and rate certainty.
and electronic bulletin boards. Price signals for natural gas are
quickly transmitted between the coneer and the producer, and The transformation of the natural gas industry to more open and
regional markets are more integrated. flexible gas markets began with the issuance of FER{&r
436. This order, issued in 19&%couragednterstate pipeline
The Clean Air Act Amendments of 1990 provided opportunitiescompanies to separate their sales and transportation functions,
for the expansion of the natural gas market. Other legislatiortherefore providing gas purchasers and producers more options
and policy directives, including the U.S.-Canadian Free Traddor trading natural gas.
Agreement, the Natural Gas Wellhead Decontrol Act, and the
repeal of the Power Plant and Industrial Fuel Use Act, also havEERC Order 500,issued in1987, clarified key issues that
had far-reaching implicatiorfer the natural gas industry. In remained after Order 436 and created a mechanism for pipeline
general, the legislation has increased market competition angompanies to recovefrom their customers the costs of
encouraged the production and useatfiral gas. The initiatives modifying or terminating their long-term contracts with
have also affected transportation and distribution patterns.  producers. Despite these changes, the pipeline companies
retained a competitive advantage over producers because they
This chapter discusses the legislative and regulatory actions areuld combine transportation, storage, and other services, and
their impact on the role of natural gas in the U.S. energy balancéus provide more reliable service. Order 636, issued in 1992,
during the period from 1988 through 1994. Special attention isought to remove the pipeline companies’ competitive
paid, where appropriate, to thedfects that legislative and advantage bsequiring them to unbundle their services, that is,
regulatory actions have had on gas transportation patterns ara sell gas, transport gas, and provide other services separately
rates. The complex interrelations in the influencediftgrent (usually under separate subsidiaries).
Federal and State actions and other market developments
preclude the precise measurement ofeffiects of individual
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Table 1. Significant FERC Orders Affecting Interstate Pipeline Companies, 1985-1994

Order

Effect of Order

1985, Order 436

Authorized blanket certificates for interstate pipeline companies if they offered open access transportation
on a first-come, first-served basis. The order encouraged the unbundling of sales and transportation.

1987, Order 500

Modified Order 436 to address pipeline companies’ take-or-pay issues.

1988, Order 490

Allowed abandonment of first-sales contracts. Allowed pipeline bypass.

1988, Order 491

Interpreted Section 5 of the Outer Continental Shelf (OCS) Lands Act to require that OCS pipeline
companies offer both firm and interruptible transportation on a nondiscriminatory, open-access basis. Also
proposed to mandate blanket certificates for OCS pipeline companies, allowing them to engage in the
transportation and sale of natural gas without a case-by-case review and approval by FERC.

1988, Order 493

Natural Gas Data Collection System. Inquiry into Alleged Anticompetitive Practices Related to Marketing
Affiliates of Interstate Pipeline Companies.

1988, Order 509

Interpretation of, and Regulations Under, Section 5 of the Outer Continental Shelf Lands Act Governing
Transportation of Natural Gas by Interstate Pipeline Companies on the Outer Continental Shelf. Required
that jurisdictional OCS pipeline companies provide open and nondiscriminatory access to both owner and
nonowner shippers of natural gas.

1989, Order 500H

Finalized version of Order 500, modifying take-or-pay issues.

1989, Order 512

Removal of Contract Duration and Right of First Refusal Regulations for Certain OCS Gas. Offshore gas
was previously sold to pipeline companies under long-term contracts of 15 years. This order removed that
provision.

1990/91 Orders
528 & 528A

FERC's response to a ruling by the D.C. Court of Appeals that the method of recovering take-or-pay costs
contained in Order 500 was unlawful. FERC's order caps recovery of take-or-pay costs through volumetric
surcharges charged by pipeline companies.

1991, Order 537

Clarifies the authority of interstate pipeline companies to move gas “on behalf of” distributors or intrastate
pipeline companies under NGPA Section 311. Section 311 transactions do not require blanket certificates
if they pass certain FERC conditions.

April 8, 1992
Order 636

Requires pipeline companies to provide open-access transportation and storage, and to separate sales
from transportation services completely. Mandates capacity release, electronic bulletin boards, and straight
fixed-variable (SFV) rate design.

August 3, 1992
Order 636-A

Revises Order 636 provisions affecting small customers. Requires 10 percent of transition costs to be
allocated to interruptible customers and requires pipeline companies to consider mitigating cost shifts
resulting from change to SFV rate design.

November 27,

Denies further rehearing of Order 636 but clarifies many details. Reemphasizes the need to mitigate cost

1992 shifts from the switch to SFV rate design.

Order 636-B

May 1994, FERC consolidated its requirements for standardized electronic bulletin boards and downloadable files.
Order 563A

May 27, 1994 FERC issued several orders clarifying the commission’s gathering policy. FERC retains the right to

disregard the separate corporate structures of the pipeline company and its gathering affiliate in the event
that a pipeline company abuses the pipeline-affiliate interrelationship.

Source: Federal Energy Regulatory Commission.
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FERC Order 436 (1985) FERC Order 500 (1987-1989)

In October 1985FERC issuedOrder 436 Regulation of  FERC issued Order 50Regulation of Natural Gas Pipelines
Natural Gas Pipelines After Partial Wellhead Decontidiis After Partial Wellhead Decontrpin 1987. The intent of Order

was the first major step in a series of orders, including FERG00 was tomaintain the progress toward open access to
Order 500 and FERQOrder 636, that fundamentally transportation service initiated in OrddB86 while also
restructured the gas industry, changing the relationshipaddressing the concerns expressed by the United States Court of
between producers, interstate pipeline companies, an@ppeals in it decision on appeal of Ord&36. Order 500
customers. SpecificallyOrder 436provided incentives for  modified Order 436 ircertainkey respects to accomplish the
interstate pipeline companies to transport third-party gas. Théollowing:

order offered pipeline companies blanket certificates, if they

would be willing tooperate as open-access transporters. Under e Minimize the pipeline companies’ liability arising from

the blanket certificate, a pipeline company would have authority provisions in contracts signed during earlier periods of
to engage in a broad range of transportation arrangements with  perceived supply shortages that required pipeline
shipperswithout the need to obtaiprior authorization from companies to pay fayas even ithey did notneed it
FERC. In return for the blanket certificate, the pipeline company (take-or-pay provisions).

had to transport gafer any shipperand treat them no less
favorably thanthey treated the movement of their own gas. e Establish provisions for the passthrough of these take-or-

Participating pipeline companies had to allow their customers pay costs to customers other than through a general rate
to convert their corgicts from entitlements for gas purchases to case. The order required pipeline companies to absorb
equivalent levels of transportation service over a 5-year period. between 25 percent and 50 percent of these costs in order

to be allowed to direct bill a portion of these costs.
FERC Order 436 led only to partial restructuring of the industry
because interstate pipeline companies watgencouraged, e Adopt principlesfor levyinggas inventory charges by
and not mandated, to provide open-access service. However, all  pipeline companies to allocate risks and costs of
major and most minor interstate pipeline companies agreed to maintaining ready supplies of gas for customers’ use.
provide open-access service. In addition, althabgler 436
required participating pipeline companies to provide The ultimate effect of FEROrders 436and 500 was to
transportation service without discrimination or preferenceencourage pipeline companies to provide transportation service
(regarding the source of the gas being transported), it did nain a nondiscriminatory basis, withofgvoring their own
address othetey elements of pipeline companies’ service to merchant subsidiaries over any third party. The orders began to
customers. For example, Ordé36 did not provide similar  separate the availability ofinsportation service from the use of
incentives forpipeline companies to provide open access tothe pipeline companies’ merchant functions and facilitated direct
storage facilities. sales frorrproducers to customers. This allowed producers to
bargain directly with endsers, local distribution companies,
Order 436 resulted in customers buying less gas from pipelingnd marketers, as well as with pipeline companies. By
companies. However, the pipeline companies were still liable tgermitting these direct salébe orders also provided producers
pay produceror previously contracted gasipplies that they  with an outlet (the spot market) for gas the pipeline companies
no longer wished to purchase. To address this problem, FER€ould not or would not buy.
issued Order 500 which enabled pipeline companies to recover
up to 75 percent of the costrabdifying orterminating their ~ Order 500 was revised a number of times to meet concerns from
long-term contractsfrom their suppliers. To date, pipeline interested parties and was finalized in 1989 when FERC issued
companies have filed with FERC to reflect such payments tarder 500J.This order basicallynodified thetake-or-pay
producers of about $10 billion. crediting regulations established in Or&@0 byessentially
pushing forward the final date for the passthrough of costs from
take-or-pay liabilities.

FERC Order 636 (1992)

FERC Order 636, known as the Restructuring Rule, was issued
on April 8, 1992, and was designed to allow more efficient use
The lack of corresponding access to storage became of increasif®f the interstate natural gas transmissiepstem by

concern for pipelineustomers purchasing their owsnpplies and ~ fundamentally changing theay pipeline companies conduct
contracting separately for transportation. business. Whereas previous orders had encouraged pipeline
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companies to provide transportation service on a preveatingne buyer or selldrom exertingexcessive
nondiscriminatory basis, withod&voring their own source of market power. @ekthere must be a hub manager capable of

supply, Order 636equired interstate pipeline companies to physically matching buyers and sellers. One or several pipeline
unbundle, or separate, their sales and transportation services. companies could manage the hub by using electronic
The purpose of the unbundling provision was to ensure that the information and control systems to arrange transactions. Market
gas of other suppliers could receive the sayality of centers have developed in locations where several pipelines
transportation services previousgnjoyed by apipeline come together near large production and storage fields. For
company’s own gas sales. This increased compettizong example, the HenHub near Erath, Louisiana, and Hety,

gas sellers and diminished the market power of pipeline Texas, market centers have developed around the facilities of 28
companies. The order includes the following major provisions: and 23 pipeline companies, respectively. (See Chapter 3 for

additional discussion on market hubs.)
e Required pipeline companies to provide open-access

transportation service To facilitate the development of market centers, FERC
encouraged pipeline companies to charge mileage-based rates
e Encouraged the use and development of market centers rather than postage-stamp rates. Mileage-based rates ar
charged based on the distance over which gas is transported,
e Required pipeline companies to provide customers with while postage-stamp rates are fohaggsttansported
open access to storage through a given area or zone, regardless of distance. FERC
reasoned that mileage-based rates are approforateng-
e Established a capacity release market in transportation distance carriers, while postage-stamp rates are appropriate for
and storage capacity by allowing release of unwanted grid systems.
firm capacity

Open-Access Storage Natural gas storage is integral to the
® Required pipeline companies generally to alter their rateefficient and reliable distribution of natural gas in the United
structure to recover dlixed costs by a straigtixed- States. Storage provides the means to supply consumer needs at
variable rate design times when their requirements exceed total gas production and
mainline transmission capability. This typically happens during
® Required pipeline companies to offer a new “no notice” periods of cold weather. FERO®rder 636 addressed
firm transportation service ithey provided bundled undergound storage specifically witkey provisions that

citygate firm sales service on May 18, 1892. required unbundled and expanded access to interstate storage
capacity. Under Order 636, most interstate storage became open
Major Provisions access, with up to 90 percent ofnbw available to gas

transportation customers.

Open-Access Transportation. Order 636equired pipeline

companies to provide open-access transportation services the@pacity Release.Capacity release is an example of the new
are equal in quality whether the gas is purchased directly fronfiexibility in transporting gas provided by Order 636. Capacity
the pipe"ne company or e|sewhere' such as from a producer @lease is the permanent or temporary resale of the rlghtS to firm
a marketer. This increased wellhead competition in the industr§ransportation and storage capacity on an open-access pipeline.

as all gas merchants were affordedual transportation A replacement shipper maiso re-release capacity if permitted
opportunities and services. by the terms of the initial release. This retrading of capacity

effectively establishes a secondary market in pipeline capacity

Development of Market Centers. Order 636 encouraged the that is intended to increaséficiency ingas transportation by
use and development of market centers where several pipelifi€allocating capacity tshipperswho value it most. Also,
systems interconnect and whenanybuyers and sellers can Pipeline companies benefibm the higher utilization of their
make or take gas deliveries. Market centers increase purchasiﬁ%:tems and from the fact thiateasing pipeline capacity can

and Se"ing Opportunitiesy irese the re“abmty of gas Supp“eS, offset the need to build new facilities. While the Capacity release
and promote the exchange of pricing information. market has grown, impediments to its ease of use have caused

To function effectively, a markeenter must exhibit two key
characteristics. First, many buyers and sellers must have access

to and participate in the market activities at the center, *FederalEnergy Regulatory Commission, Office of Economic

Policy, “Importance of Market Centers” (Washington D&jgust

1991), p. 7.
2No-notice service is a pipeline delivery servitet allows “On a “grid” systenthere is no direct correlation between cost and
customers to receive gas on demand tipeio maximum contract level distance because gas flows in multiple direttiangyhout the
without making prior nominations to meet peak service needs. system, with gas received into the system from multiple entry points.
6 Energy Information Administration
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someshippers to use other avenues to dispose of their excess eliminating any price distortions inherent in the previously used

capacity. modified fixed-variable (MFV) rate design and also to
encourage the more efficient use of the pipeline system. Under

To help the capacity release market develop, FEERGired the MFV rate design, certdixed costs, such as return on

pipeline companies to establish electronic bulletin boards equity and related taxes, were allocated to a commodity (usage)
(EBB's) to provide shipperwith equal andimely access to charge. This charge was levied on a per unit basis and applied
information about the availability of service on trsjistems. to the volume of gas actually used, thus affecting costs for firm
The EBB's were to include information on capacity available and interruptible customers alike.
through releasgansactions and firm and interruptible capacity
available directly from the pipeline. The fundamental significance of the switch to SFV rate design

is that firm customerare responsibler most fixedcosts® In
Capacity release grew three-fold between the 5-month 1993-94 some cases, this has resulted in increased transportation rates f
heating season and the 1994-95 heating season. The amount of low-load-factor cBistomers, who have highly seasonal deman
capacity held by replacemeshippers during thd994-95 with low overall levels of capacity usage over which to spread
heating season more than doubled,&92billion cubicfeet, thecost impact.Many high-load-factor customers, such as
compared witt¥67 billion cubicfeetheld during the 1993-94  ndlustrial users who take rélaly constant amounts of gas, and
heating season. Releasing shippers were credited approximately particularly interruptible customers, have seen their rates
$570 million in gross revenuedrom capacity release decline. (See box on p. 8.)

transactions during the period November1293, through
March 31, 1995. Despite this growth, transportation of gas via Some consumer groups, local distribution companies (LDC'’s),
released capacity remains a relatively minor portion of total and other interested parties opposed the implementation of SFV
pipeline throughput?® rate design in large part because it was thought to increase costs
greatly to low-load-factor customers. FERC developed a system
Rate Design.A controversial provision of Order 636 was the of cost mitigation to addressricerns that pipeline restructuring
redesign of pipeline companies’ transportatiiff rates® At would unfairly burden some smaller customers. Cost mitigation
stake was how the costs of providing transportatemice plans were to spread the cekifts over a period of up to 4
should be apportioned among custesnn light of FERC’s goal  years.
of promoting competition among natural gaspliers. To
achieve this goalQrder 636required pipeline companies to The General Accounting Office estimated that without cost
recover the majority of fixed costs associated with transportatiomnitigation measures, abdktt.2 billion in costs could be shifted
service only through the capaaigservation fee charged to firm annually from customeuwsith interruptible service to customers
customers. Firm customers are charged a reservation fee onath firm service’® As a result, firm customers would pay about
monthly basis to resendaily capacitypased on their peak- 76 percent of the pipeline companies’ annual total fixed cost of
period requirements. Interruptible customers dorasérve  $11.4 lillion, an increase over the 65 perceéhey were
daily capacity and are not charged a reservégierVariable estimated to pawnder the MFV rate design. The Energy
costs are recovered through a usage fee applied on a volumetititformation Administration estimated that without cost
basis to the gas actually transported. mitigation, under SFV, transportation rates for a sample of six
pipeline companies serving the East Coast would increase
The new rate design, straight fixed-varialfl8FV), was  between40 and 73 percent for low-load-factor customers,
intended to help promote competition among gas suppliers by

*Electronic bulletin board data were supplied by Pasha Publishing.
Inc. Revenues were estimated by the Energy Information
Administration, Office of Oil and Gas, using transactions with complete
information concerning the rate charged, charge type, capacity amount,

and release duratioBuch transactiodata account for 95 percent of 8 In some cases, pipeline companies may have to forego recovery of
the capacity traded from November 1, 1993, through March 31, 1995. some fixed costs by discounting costs from the maximum allowed rate
Revenues for transactions with volumetric rates veadeulated in order to compete in the market.
assuming 100-percent load factor use of the acquired capacity. *However, Order 636 provided for the continuation of one-part rates

fTransportation tariff rates are the maximum allowable rates, from for small, low-load-factor customers who historically only paid for the
which discounts may be grantedthg pipeline company in order to service they would use.
compete effectively. “Government Accounting Office, “Costs, Benefits, and Concerns

'Some fixed costs are recovered from interruptible customers to the Related to FERC'’s Ordé@88CED-94-11 (November 1993),
extent that market conditions allow. p. 6.
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The Influence of Rate Design on Pipeline Customers

This diagram depicts the relationship between the load factor and the average rate under modified fixed-variable and straight fixed-
variable allocation and rate design methods. Under botktrattures, increases in the load factor lead to a decline in the ayerage

rate. However, the rate of decline is more rapid under SFV than MFV. The average rate at a certain load factor is the same under
both rate designs (depicted here at LF ). Customers with a load factor bglow LF (for example, at LF ) face higher average rates
under SFV than MFV, while customers with a load factor exceedinptiexample, at Lf ) have lower average rates under SFV

than MFV. Consequently, high-load-factor customers are expected to benefaFV, while low-load-factor customers afe
exposed to higher average rates as a result of the switch to SFV from MFV.

SFV

Average Rate

MFV
SFV
Load Factor
MFV = Modified fixed-variable
SFV = Straight fixed-variable
Source: Energy Information Administration, Office of Oil and Gas.
whereas rates would decrease between 1 and 14 percent for muchib@dloests of transportation as under SFV rate
high-load-factor customets. design. Increasing the reservation chardem ®ervice

customersnay help ration capacity in that the higher unit cost
The move to SFV rate design may lead to a more optimal use of for reserving capacity should encourage more selective use o
the existing pipeline network. Under MFV rate design some this level of serviaet, Ithe switch to SFV with its higher
fixed costs of gas transportation were allocated to the usage fee. rates for low-load-factor clisthymeositributed to the
Therefore customers requiring firm service would not bear as increased use of storage. The higher costs motivate customer:
to rely more on storage to assure deliverability.

“Energy Information AdministratioNatural Gas 19921ssues

and TrendsPOE/EIA-0560(92) (Washington, DC, March 1993).
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Other Issues September 30, 1994, pipelimempanies had filed for $2.1
billion in transition costs, includingl.1 billion of gas supply
realignment cost§572million of unrecovered gas costs, and
$420 million of stranded costs. By August 1995, $2.7 billion

. L , . in total transition costs had been filed for approval by FERC.
FERC recognizethat pipeline companies would incur costs as

a result of complying with Order 636. These costs fall into four-l-he restructuring of the natural gas industry that began with

categories: Order 436 and was substantially completed with Order 636 has
) L changed gas transportation patterns and rates. Increased
* Gas supply reallg_nment CO,StS resultﬁgn pipeline competition among gasuppliers fostered by threew market
companies refor_mmg or buying out existing gapply flexibility has generally exerted a downwaptdessure on
contracts or continuing to perform under certain contracts, | jnead gas prices. Competitiamong pipeline companies
. .. and the move to SFV rate design haignificantly changed
® Unrecovered gas COStS, remaining when a IOIIf’elmetransportation rates in some regions. (See Chapter 4 for
company closes out !’”pa'd balances on gas supplies th%ditional discussion of pipeline rates). Greater competition at
it previously sold to its customers the citygate and increased opportunities for purchasing natural
i i as have placed downward gsare on end-use prices. This has
* Stranded costs representing assets previously used ntributed to changes in regional production, transportation,

provide bundled ,Sfa,les service (such as the p'Pel'neand consumption patterns, and to greater efficiency in the use of
company's own facilities, gas in storage, and capacity ory,, gas industry infrastructure
upstream pipeline companies) that cannot be directly '

assigned to c.ustomers of the pipeline COMPaNY'Scts associated with the restructuring of the natural gas
unbundled services industry will continue to affedtansportation rates amices
aid by consumers. These costs are expected to have an impact
delivered prices through the 141@90's. The extent of the
impact is being influenced by the cost shift mitigation
procedures required by Order 636, by State regulatory actions,
and by company actions.

Transition Costs

e Costs incurred to purchase new equipment, such as g
metering and electronic bulletin boards.

Initially, Order636 specified that the pipeline companies would
be permitted recovery af00 percent of their “prudently
incurred” transition costs in the form of reservation surcharge
to customers, ofrom an exit feecharged to firm-service
customers.

FERC Jurisdiction over Gas Gathering

Under industry restructuringnany pipeline companies have

Many LDC'’s, State commissions, and consumer advocatt—:‘ge,e_n selling, or spinning down, their gathgring facilitie_glto
foundfault with the transition cost recovery provision in Order affiliates that are unregulated by FERC, while other facilities

636. They argued that thel0O-percent passthrough of have been spun off to nonaffiliatés. FERC regulated gathering

realignment costs would place undue burdens on captivéates ,w_he_n .ga_\the.rlng was bundled W|th.tra.nsm|35|on, but
customers of the LDC's, whereas pipeline CompaniesFERCS]UI’ISdICtIOI’] is less clear when gathering is offered as an

producers, marketers, and industrial consumers would not pa bundled service by an unregulated pipeline subsidiary. On

their share. Partly in response to such objections, FERC issu ay 2.7’ 199.4’FERC issued several ordeciar.ifying its .
Order 636-A onAugust 3,1992, which requires pipeline gathering policy. In theorders, FERC determined that it

companies to recover 10 percent of the cost of changing supp i:ne:altly d_oe? not have Jl.J”Sd:_(':t'on OvengéFt;l:erm,? a ff||;ﬁtes_ Or:t
contracts through their ratdsr interruptible transportation ' eorl_sae plge 'r?e companies. However, re z;unhs ?”?.
under their Part 284 blanket certificates. to disregard the separate corporate structures of the pipeline

company andts gathering affiliate in the event thapipeline

Most pipeline companies have provided estimates of transitiof°MPany abuses the pipeline-affiliate relationship.

costs to FERC. As of the implementation of FERC Order 636

estimates of transition costs were about $4.8 biflion. B))Drlor t(.) Order 4.36' pllpellne companies ha.d generally mcludgd
gathering costs in their rates for bundled, citygate sales service.

When FERC began its initiatives to create a nondiscriminatory,

FederalEnergy Regulatory Commissioh994 Annual Report
(Washington, DC, May 1995), p. 5.

2Government Accounting Offic&osts, Benefits, and Concerns Spindowns are a transfer Gdcilities to a pipelinecompany
Related to FERC'’s Order 636A0O/RCED-94-11 (November 1993), affiliate. Spinoffs are a transféaciities to an entitythat is not
p. 62. affiliated with the pipeline company.
Energy Information Administration 9
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open-access transportation market, it recognized the need for issue, which has beefoblalmihg pipeline capacity
conditions to ensure strict differentiation of pipelines’ gathering expansion projects.

costs from transmission costs. Accordingly, Order 436 required

open-access pipeline companiesdtntify separately the cost On May 31, 1995, FERC issued its “Pricing Policy for New and
components of their rates attributable to transportation, storage, Existing Facilities Constructed By Interstate Natural Gas
and gathering costs. In Order 636, which mandated the complete Pipelines.” The principal goals of this policy are to provide the
unbundling of interstate pipeline sales and transportatiorindustry with as much up-frordssurance as possible with
services, FERC expressed its strong preferdocefully respect tdhe rate design to be usked an expansioproject,
unbundled gathering rates. Some producers are concerned that while, at the same time,fpraviitééle assessment of

gatherersenjoy a monopoly in mangituations and have all the relevant facts of a specific projecpdicy has two
complained to FERC and State regulatory bodies about rising major features. First, in the future FERC will make a
rates. Some States are looking iptaying agreater role in determination of an appropriate rate design in a pipeline
regulatory oversight of gathering rates where there are clear ogtmpartificate proceeding. Second, when the pipeline
anticompetitive forces at work. company seeks rolled-in pricing, FERMag# its pricing
decision on an evaluation of the system-wide benefits of the
Market-Based Rates project and the rate impact on the existing customers.

Many of the risks in the interstate pipelindustry change by Recently, FERC furthenarified its position on rolled-in versus
moving away from the traditional cost-of-service rate structurencremental rates, and issued new guidelinelsowpipeline

to market-based rates. Under the cost-of-service approach, raté@mpanies should recover costs of expansion. FERC took a
are set at a level that is expected to generate enough revenued@sible approach that evaluates the rate structure on a case-by-
allow the company toecover its expenses plus an allowed case basis. If a pipelirmmpany can show that there will be
return on assets. However, these rates do not necessarily refl&ystem-wide benefits from a proposed expansion and that rates
relative value of the service to the firm customers. As a result of0 existing customers will rise no more than 5 percent, rates can
the shortcomings of cost-of-service rates, FERC has begun te rolled-in. Otherwise, incremental rates would be applied.
consider alternative methods for establishing rates for pipelind hese would probably be mitigated, for example, by collecting
services. Incentive rates, one alternative, are designed tart of the ratefrom expansion shippers on an incremental
simulate competition in a monopoly environment tping basis and part on a rolled-in basis. The precedent set by the new
pipeline companyeturns to performance. In OctotE992,  ruling should make it easidor pipeline companies to add
FERC issued a policy statement on incentive ratemakingtapacity because additions carelpproved moreeadily, and

establishing guidelines for companies to use in formulatingith more certainty, for lowenverage transportation fees
incentive proposals. compared to incremental rates. This will improve the marketing

opportunities for theew capacity, thus enhancing its economic
FERC approved market-based rates for new storage facilities fd¥tractiveness as an investment.
several companies in 1993 and 1994. In 1995, FERC issued a
staff paper that evaluated the potential for market-based rates fdpecial Rates
pipeline services and sought public comments on the paper as
well as on other nontraditional ratemaking methods. The itafacyas use bthe electric industry, in certain instances

reactions of the industry to the FERC initiatives hdiffered FERC has authorized levelized transmissatas and other
depending on the industry segment. LD@i® generally special rate schedules for gas shipped to electric generators. In
opposed to market-based rates for firm transportation because recent proceedings, FERC authorized several pipeline
they perceive that markets are not yet truly competitive. companies to serve electric generators using incremental rates,
e.g., Algonquin Gas Transmission Corporation Canal
Incremental vs. Rolled-In Rates Electric Company. Also, FERC recently approved a special rate

schedule foTennessee Gas Pipeli@@mpany teship gas for

The issue of who should pay feipeline capacity expansions electric generation customers. The special rate schedule was
and how the rates should be structured has been a subject @signed to satisfelectric companies’ unique operational
debate among interestpdrties during the pafw years. At characteristics arising from their gas demand patterns. Further,
issue is whether the cost of a pipeline expansion should bEERC is currently considering additional measures that would
borne only by pipeline customers who will directly benefit from teénd to facilitate growth in gas usage by electric generators.
the expansion (incremental rates), or whether a pipelinelhese include a proposal by Tennessee Gas Pipeline Company
company can spread the cost of providing the new service ovdP implement fixed-price contracts. Such rate certaimdises

all its customers (rolled-in rates). This has been a contentiou@as @ more attractiveommodity forelectric generators when
choosing fuels.

10 Energy Information Administration
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Significant Policy Initiatives and U.S.-Canadian Free Trade Agreement
Legislation (1988)

The U.S.-Canadian Free Trade Agreement of 1988 was a major
tep toward eliminatingarriers to trade betwedhe United
tates and Canada. The energy provisions of this agreement

A major objective of energy policymakers is to provide the
regulatory and legislative framework that will ensure adequat
energy supplies and also protect environmental quality. Rece e ) .
legislation and policy initiatives hasegnificantly altered factors proglbn;ed P”.‘OSE I:TI::POI’I and extpocr;[ rezt.ncuons d on Iznergy
affecting supply and demand and will continue to influence thePrOdUCIS. Frior o this agreement, L.anadian pro 0

. meet a number of criteria befdateey would beauthorized to
devel t of kets into th t cent Table 2). ) )
evelopment of gas markets into the next century (Table 2) export gas to the United States. The agreement provided for the

specific elimination of taxes on energy imports and exports, the

removal of bilateral tariffs, and an end to price discrimination.
Repeal of the Power Plant and However, the agreement also:

Industrial Fuel Use Act (1987)

e Allowed either country toestrict exports to respond to
The goal of ensuring an adequate supply of energy and supply shortages, to maintain a domesficce

protecting the environment is highlighted by the repeal of the stabilization program, or to enact resource conservation
Power Plant and Industrial Fuel Use Act (FUA-Public Law 95- measures. Export restrictions are allowed only if they do
620,1978).The repeal of this Act provided increased market not reduce the proportion of total supply historically
opportunities for natural gas in the electric generation industry ~ available to the other country and do not impose a higher
and other major industrial customers. price on exports than on domestic sales

The FUA, requiring major industrial facilities to use fuels other @ Allowed the creation and continuation of government
than oil and natural gas, was passed in response to perceived oil ~ Subsidies and incentives for natural gas development.
and gas shortages during th®70's,and had the effect of ) . ]
significantly dampening gas demand. In response to a significarff@tural gas importsom Canadaosefrom 1.3 rillion cubic
oversupply of gas that persisted through most of the 1980's, tHg€t in 1988 to 2.6trillion cubic feet by 1994. The U.S.-
Act was amended in 1987 to repeal sections that restricted tfe2nadian Free Trade Agreement certainly is an important factor
use of natural gas by industrial users and electric utilitiesin this growth in crossborder trade. However, the agreement was
Specifically, the Act: preceded by two actions by the Canadian government that may
be considered at least as important to increasing U.S. imports of
e Repealed restrictions on the use of natural gas and oil bfpanadian gas since 1988. First, Agzgeement on Natural Gas
large new baseload electric power plants Markets andPrices (October 31, 1985jurthered a more
market-oriented pricing policipr gasexports, which allowed
e Lifted restrictions on major-fuel burning installations, Canadian sales to be more competitively priced than was the
including large industrial boilers, turbines, and engines case under the Volume Related Incentive Pricing Program.
Second,the National Energy Board 987 adopted the
e Continued the exemption from natural gas consumption Market-Based Procedure” as the surplus determination
restrictions for  industriatogenerators that run more Procedure forexport authorization. Adoption of this less
than 3,500 hours annually and sell more than 50 percerf€strictive standard provided the opportunity for increased gas
of their electricity into the grid export sales.

e Lifted effective restricions on all new faciliies Increasedimports have placed downward pressure on wellhead
constructed after 1987. prices in the lower 48 States and increased competition among
U.S. producers. Transportation patterns have changed with a
The repeal of FUA allowediew industrial consumers and 9dreater share of natural gas transpofteth Canada to the
electric utilities to build large new gas-fired facilities. Northeast and Midwest.

Energy Information Administration 11
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Table 2. Major Legislation and Policies Affecting the Natural Gas Industry, 1987-1994

Law/Policy

Effect of Law/Policy

1987, Repeal of the Power
Plant & Industrial Fuel Use
Act

Ended restrictions on natural gas use by electric utilities and large industrial users.

1988, U.S. Canadian Free
Trade Agreement

Ended legal barriers to trade in gas between the United States and Canada.

1989, The Natural Gas
Wellhead Decontrol Act

Phased decontrol of wellhead prices.

1990, Clean Air Act
Amendments of 1990

Required significant changes in gasoline composition for air-quality attainment and special
programs for California vehicles; tightened restrictions on the release of hazardous pollutants;
established tougher emission standards for most offshore drilling.

1990, Revenue
Reconciliation Act

Extended unconventional gas tax credits to tight sands and the date for the expiration of the credit
to January 1, 1993.

1992, Energy Policy Act

Encourages the development of clean-fuel vehicles; encourages energy conservation and
integrated resource planning; gives alternative minimum tax relief to independent producers; and
exempts “exempt wholesale generators” (EWG's) from regulation under the Public Utility Holding
Company Act.

1992, North American Free
Trade Agreement

Joins the United States, Canada, and Mexico into largest trading block in the world. Despite only
limited concessions regarding the natural gas industry by Mexico, it is likely to have a positive
impact on industry development and trade.

1993, The Climate Change
Action Plan

Developed three policy initiatives to reduce emissions of greenhouse gases to their 1990 levels
by the year 2000: increase the natural gas share of energy use; promote the summer use of
natural gas in electric utility coal- and oil-fired plants, and in industrial facilities to reduce NO,
emissions; and commercialize high-efficiency gas technologies.

1993, The Domestic Natural
Gas and Oil Initiative

Contains explicit measures intended to enhance the efficiency and competitiveness of U.S.
industry, and reduce the trend toward higher energy imports. The initiative addresses issues such

as tax policy, advanced drilling technologies, cost of regulation, and market demand.

NO, = Nitrogen oxides.
Sources: The U.S. Congress, the Clinton Administration, and the U.S. Department of Energy.

decisions. For example, a high-price ceilioggasproduced

from wells drilled in deep formains created a drilling boom for
high-cost deep gas in the early 1980’s. Price controls meant that
producerglid not always seek the most gas at the lowest cost,
The Natural Gas Wellhead Decontrol Act of 1989 (PUbllC LaWbut Soughgas that brought the h|ghest price in the regu|ated
101-60) established a schedule to remove price controls ofmarket. The Wellhead Decontrol Act removed the price ceilings
wellhead sales of natural gas. More than 40 years of wellheaghat remained under the NGPA, which had #itect of

price controls on interstate supplies ended on January 1, 199%creasing suppliesrom the most cost-effectiveources,

The full decontrol of wellhead prices is the final phase of pricetherefore increasing overadll.S. gas Supp"es while |Owering
decontrol that began with the Natural @asicy Act of 1978  gas prices. Since gas now tends to be produced from the lowest
(NGPA). cost deposits, regional transportation patterns have been altered
with more supplies moving from low-cost recovery areas. The

need to build new pipeline capacity to senaog new flows
Price ceilings established for different categories of natural gagoyid affect customer rates in the future.

under theNGPA had created severe distortions in the gas
market and significantly influenced producers’ drilling

The Natural Gas Wellhead Decontrol
Act (1989)
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Clean Air Act Amendments of 1990 Electric Utility Use. The CAAA aims to decrease acid rain by
reducing sulfur dioxide (SO ) and NO emissions from electric

| utilities. Phase | of the CAAA, 1995 through 1999, targets the
power plants with a nameplate capacityl @0 megawatts or

Public Law 101-549). Only two prior clean air legislative efforts more that emi2.5 pounds omore of SQ permillion Btu of

are comparable in magnitude—the Clean Aat of 1970 energy consumed. The Act lists iigme 110 such plants. The
(Public Law 91-604) and the 1977 Clean Air Act Amendments CAAA sets tagets for emissions levels and specifies allowable
(Public Law95-95). The 1990 Amendments contain seven emisgions Ieyelg for eaqiignt: If a |:_)Iant 0!063 not meet the
separate titles covering different regulatprpgrams. They req;ured T)mlssmﬂs Ie\;]el, I |s.sub]ect tdurr]ae. Ir the plant i
create new regulatory requirements to install more advancefj€orms better than the requwements, the plant can se |.ts
pollution control equipment and to make other changes irFlllowance to a plant that needs additional allowances to cover its
industrial operations ar@en community lifestyle that will lead emissions.

to reductions in emissions of air pollutants. Although the 199
Amendments significantly alter and add to the regulator

Among the most significamecent changes in environmenta
law were the Clean Air Act Amendments 1890 (CAAA,

ySome existing electric utilities will probably increase their use

requirements of the Clean Air Act, the basic framework andPf hatural gas in order to lower their sulfur emissions. As the test

procedural aspects of the Act have remained as established 6?; compliance ISan annual one, the eIecFrlc utilities can burn
the 1970 Act and 1977 Amendments natural gas during nonpeak times and build up allowances for

their own use or to sell to others.

The purpose of the CAAA is to set standards to improve air : T
guality and tocurb acid rain. The amendments promote thePhase I O,f the amendmgnts covers the period beginning in
control of ozone and sulfur emissions and the use of clean-fuéo,o,o' In this phase, emission levels are further lowered for the
vehicles. The amendments are expected to lead to increased Lgéglnal 110 poyver.plants and are extended to a broader
of natural gas by electric utilities and to expand its Commerciagrm”o_aII electric utility steam units of 25 megawatts or more.

use in vehicles. More stringent air quality standards on offshor@‘g,‘m,n natural gas use ShO,UId increase as utllities op_erate
drilling in certain regions will adverselsffect natural gas existing natural gas-fired units more frequently. In addition,

supplies. The CAAA, however, does not addreagbon some new capacity fueled by natural gas is expected to be built
emissions: limits on carbon emissions wolikely lead to after 2000.However, because of the difference between the
additional gains for natural gas in the competition with coal forP'ICeS of coahind natural gas and thg availability of Io.n'g-term
the electric utility market. contractsfor coal at relatively lovprices, some additional
capacity after 2000 is also expected to be coal fired. Improved

The CAAA generally is expected to result in increased naturaFEChnObgy,haS madew co_al-flred plants much less polluting,
gas demand as gas consumption should ielpy energy and pollution-control equipment that can be used on current
consumers meet the requirements of the CAAA. For exampleplams' although expensive, has improved greatly. Electric

the CAAA subjects NO  to stigient controls; no new source of Utilities must consider control equipment costs when making
NO. emissions can be built in areas th,at haok attained decisions regarding capacity extensions or new construction.
X They also must decide quickly hothey are tocomply with

prescribed air quality standards for ozone. In addition, existin%h ; b tthe | lond-ti ded
sources of pollution must install reasonably available control ase |l requirements because of the long lead-time needed to

technology (RACT) to lessen the emissions. Depending on thQUiIOI new capac?ty. Accor.di_ng to_a recent study published by the
severity of the poliution, nonattainment areas roaste into Energy Information AdministrationPerformance Issues for a

compliance with national air quality standards over 3 to 20C€hanging Electric Power Industry
years. The actual proceduries attaining theprescribed air

quality stadards are left to the States and thus the emphasis on ; ’ ) : .
steam units and50 gas-fired combustion turbines with a

control differs in variousareas of thecountry. Theupper - A ]
Midwest and the New England areas are expected to use more!©t@! nét summer capability 42 gigawatts by 2003. This
represents 62 percent of thility planned additions.

gas-fired generators to produce electricity, while California is k : )
expected to continue leading the Nation in the use of natural Natural gas has also increasingly been the major fuel used
gas-fueled vehicles. Natural gas pipeline companies are subject?Y nonutility electricitygenerators. 11993, natural gas

to additional costs where the pipeline crosses a nonattainment

area since pipeline compressor stations, which burn gas, are a

source of NQ*®

At the end 0fl993, utilities planned to build 28 new gas

®Energy Information AdministrationAnnual Energy Outlook
1995 DOE/EIA-0383(95) (Washington, DC, January 1995), p. 28.
0n average, compressor stations emit just over 1,000 pounds per Energy Information Administratiofipventory of Power Plants in
million cubic feet opipeline fuel use on average, although values for the United States1993 DOE/EIA-0095(93) (Washington, DC,
individual stations vary widely. December 1994), Tables 1 and 4.
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fueled more than half of all nonutility electric generatfon, months of passage of the CAAA. The areas of the western Gulf
and gas consumption has been climbing steadily for several of Mexico coastline have less stringent requirements and are
years. administered by the Department of the Interior. The additional
costs of complying with the CAAAre not expected to alter
Natural gas consumption by electric generators is expected to be current regional supplies. However, the more restrictive
one of the strong growth areas over the next 15 years. The requiréonamésas other than the west&ulf likely will
Energy Information Administration, in its 199&nual Energy  alter future supply development. In that sense, the CAAA may
Outlook forecast average anngabwth of 2.8 percent between significantly affect future transportation patterns or rates.
1993 and?010,with consumption increasingom almost 3
trillion cubic feet to 4.7 trillion cubic feet. The CAAA could have significant effts on future U.S. demand
and supply levels and regional patterns, although impacts likely
Transportation Use. The second major thrust of the CAAA are limited at present. However, assuming that the Act continues
was toward clean-fuel vehicles (CFV'’s). TBAAA requires  the trend towards higher gas consumption, new pipeline
automobile manufacturers, under a pilot program in Californiacapacity may have to be built to service new customers, which
to sell 150,000CFV'’s ayear starting inl996 and 300,000  would probably in turn affect rates for existing customers.
CFV'’s a year starting in 1999. It also requires some commercial
fleets to begin buying CFV'’s between 1998 and 2001. These are

fleets of 10 vehicles or more that are centrally fueled (or capabIEnergy p0|icy Act of 1992 (PUb"C

of so being) in 22 areas that have been designated gs
nonattainment aredsr ozone and@arbon monoxide. The aim ELaW 102'486’ 1992)

is that, eventually, 7@ercent of all covered fleets will be ) S ]
CFV’s. The pilot program will first lead to reformulated COmprehensive energy legislatigrassed by Congress in
gasolines and better catalysts. By 2001, more stringent standarfictober 199%has expanded market opportunifiess natural
for fleets nationwide and faars in California are expected to 92s, although its emphasis on conservation effidiency
lead to CFV's such as thofeeled by natural gas. In its 1995 improvements also limits growth in some areas. The Energy
Annual Energy OutlogkEIA estimated that natural gas used in Policy Act (EPACT) affects the natural gas industry in the
transportation would grow at an average annual rate of 2é0llowing ways:
percent between 1993 and 2010 .

® Encourages conservation and enezfficiency by gas
More natural gas refueling stations are needed to enhance the  distributors, including demand-side ~management
viability of the switch to natural gas CFV’s. At present, natural measures
gas refueling is available @80 stations, in 48 States and the ) . .
District of Columbia. More stations are in the planning stages. ® Protects natural gas imports and exports involving

Approximately two-thirds of these stations are owned by public nations with which the United States has free trade
utilities, with the rest either privately or publicly owned. More agreements

than half of the stations are accessible for publi¢®use. In order ) ] i o ]

to promote the availability of vehicular natural ge&NG), e Gives a variety of flnanC|aI.|ncent|ves to developerg and
FERC issuedOrder 543 onluly 16, 1992simplifying the users (both public and pnvate) of clean-fuel vehicles,
certificationprocesgor VNG retail salesind minimizing the such as natural gas-fueled vehicles

reporting requirements of VNG wholesalers. ] o )
e Lifts Public Utility Holding Company Act(PUHCA)
Drilling Restrictions. The CAAA also affects oil and gas restraints on nonutility generated power

drilling on the Outer Continental Shelf (OCS). It requires that, ) o
except for theareasoff the coasts of Texas, Louisiana e Authorizes FERC to order electric utilities to transport

Mississippi, and Alabama, drilling sites within 25 miles of the electricity for other wholesale market participants
coast must meet the same clean air requirements as onshore. . . .

These new standards will affect taading and drilling activities e Provides relief for independenproducers from
for both oil and gas because drilling can result in significant Alternative Minimum Tax preferencder percentage
emissions. This new requirement, to be monitored by the depletion and drilling costs.

Environmental Protection Agency, was to be met within 12

¥ dison Electric Institutel, 993 Capacity and Generation of Non-
Utility Sources of EnergfWashington DC, November 1994), p. 52.

American Gas Association, "Poli@nd Analysis Issues, Issue
Brief 1992-6" (Arlington, VA, July 2, 1992).
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Energy Efficiency. EPACT contains several policies that are The EPACT amendments to PUHEA created a new category
designed to improve energy efficiency. It builds upon successfubf generating company called “eligible wholesgémerators”
programs by mandatingnergy performance standards and (EWG'’s), which were exempted from PUHCA regulation, and
labeling program$or a host oproducts. The legislation also established conditions under which existing utilities would be
attempts to improvehe efficiency of th&lation’s electric  able to own unregulated generation facilitieder these
utilities and the Federal power marketing agencies througlamendments, the Securities and Exchange Commission has less
implementation of integrated resource planning (IRP) andinancial oversight over decisions made by utilities. States and
demand-side managemd&®BSM) programsEssentially, the ~ FERC have continued oversight, especially of rates and terms
IRP provisions encourage States to use incentive ratemakin@r power and transmission. When EWG'’s build new plants,
practices that motivate utilities to use DSMd energy- they will most likely begas turbines because of the lower up-
efficiency measures to meet customer needs. front capital costs compared to large coal-fired plants.

Alternative-Fueled Vehicles. The sections in EPACT that The nonutilitypower producers have become an important part

relate to alternative-fueled vehicles (including those fueled byof the electriautility picture. Sincel 983, nonutility’s share of

gas) support the work begun by the CAAA in opening up newtotal U.S. generation has increadeom barely 3percent to

markets to natural gas. To provide incentives to manufacturersnore than 10 percent ih993? The growing number of

it required the Federal Government to acquire at Bast0 nonutility power producers allowed electric utilities to obtain

light-duty alternative-fueled vehicles in fiscal yd#93 and needed peak capacity while avoiding difficulties with

17,500 more through1995. The Federal Government is to construction lead times, environmental issues, prudence

continue purchasing alternative fueled vehicles so that 7%eviews, and disallowances. The success of these nonutility

percent of its new vehicles will be in this category by 1999. power producers has demonstrated that compeititrg into
electric generation is a feasible alternative to regulation. As

To encourage retailers and transporters of vehicular natural gakestructuring of the electric industpyoceeds, EWG's should

the legislation states that those involved would not be regulatelecome a more significant source of power generation and could

as natural gas companies unl#ssy are engaged in other therefore increase gas demand.

natural gas business. Federal assistance will also aid States in

setting up plans to encourage the use of alternative-fueledlternative Minimum Tax. EPACT repealed the Alternative

vehicles. Some States already encourage the use of natural gdimimum Tax (AMT) for certain classes of smaller independent

in vehicles by not taxing this use, while the Federal tax ongas producers. The AMT requires that a corporgignthe

natural gas used as a motoel is only 4cents pegallon of greater of taxes computed from the regular corporate income tax

gasoline equivalent, compared with 18 cents per gallon of motogystem or taxes computéwm the AMT. The impact of the

gasoline in 1994° repeal of AMT is to lower producers’ costs, allowthgm to
bring cheaper gas to market.

PUHCA Reform. Some other provisions of EPACT are having

a major effect on theatural gas market, particularly through Overall, EPACT should have a positive impact on gas demand

amendment of thePublic Utility Holding Company Act  and supply. However, this should be moderated somewhat by

(PUHCA) of 1935 (Public Law 74-333). PUHCA requires the the provisions that encourage energy efficiency.

registration of all publicutility (gas and electricholding

companies. It was originallpassed to regulate the interstate

holding companies that, because of their size and complex

organization, were able to escape state regulation. PUHCA

limited holding companies to an integrated geographic area. *'Prior to EPACT, PUHCA wasltered bythe PublidUtilities

These PUHCA amendments in EPACT are intended to stimulat&&gulatory Policy Act 0l978 (PURPA, Public Lawg5-617) that

power generation by nonutilitieiggble wholesale generators), Created incentives for Qualifyirfgacilities(QF), which are nonutility
many of which will use natural gas as their primary fuel power producers who meet certain standards. A QF must (1) be a
) cogeneration facility or use waste or renewable energy sources; (2) be

less than 50 percent owned ddgctric utilities;(3) if a cogeneration
facility, have a thermal output of l@iast 5 percent of the total energy
output; and (4) if oil- or gas-fired, meet an efficiency standard, that is,
the electricity produced plus one-half of the thermal output must be no
lessthan 42.5ercent of the energy content of the gas or oil used for
fuel. When QF'’s werallowed to seltheir excess power telectric
utilities, other power producers also entered the market.

2Energy Information AdministratiofRetroleum Marketing Annual 22Energy Information AdministrationPerformance Issues for a
1994, DOE/EIA-0487(94) (Washington, DC, Augus®95), Table Changing Electric Power IndustripOE/EIA-0586 (Washington, DC,
EN1. January 1995), p. ix.
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North American Free Trade Other Government Policies and

Agreement (1992) Incentives

The North American Free Trade Agreement (NAFTgkins Energylegislation and government regulations have varying
the largest trading block in the world, with @onomy of $6 impacts dhe natural gas industry. Certain regulations require
trillion.?* While the agreement eliminatesanytrade barriers oil and natural gas companies to conideenvironmental
during the next 15 years, it failed tacorporate the same impact of any exploration or production projects. Three areas of

provisions with regard to natural gas trade that are contained irecenttymodified or developed environmental regulation will
the earlier U.S.-Canada Free Trade Agreement. Specifically, thaffect thenatural gas industry. These three areas are the Outer

Mexican government would not accept a “security of supply” Continental Shelf (QKI8) whorataia, wetlands policy, and

clause whereby both Mexican consumption and exports would the disposal of polychlorinated biphenyls (PCB) contaminated
be curtailed in equal volumes in the event of a domestic shortage Toiesther recent legislative changes also will affect the

of natural gas. The Mexican government has intervened heavily industry: natural gas production incentives and the Pipeline

in the past in natural gas exports and, under NAFTA, retains the Safety Act of 1992.
right to curtail exports. Another point of contention during
negotiations was the Mexican government's ownership,Offshore Moratoria. Of particular relevance to the natural gas
mandated by the Mexican constitution, of all segments of théndustry is the continuation of congressional and presidential
domestic hydrocarbon industry, fromeserves through offshore oil and gas drilling moratoria along the Outer
production, transportation, and refining. Under NAFTA, the Continental ShelfOCS). The OCSurrently accounts for 25
Mexican energy agency, Petroleos Mexicanos (PEMEX), retainpercent of U.S. gas producticemd an estimate@i4 trillion
ownership of all segments of the natural gas industry, but, as iaubic feet of the resource baseof&limits to drilling.>® At
the past, it magontract with foreign companies feervices  present, drilling is prohibited along the entire U.S. East Coast,
necessary to conduct its business. The only concession Mexidhe west coast of Florida, the U.S. West Coast, eXfoeptn
made with regard to natural gas was that foreign producers magrea off the coast of southern California, and the North Aleutian
sell their gas directly to enasers in Mexico, buthey must  area of Alask& Although offshore moratoria have had little or
negotiate with PEMEX for transportation. no implication for regionalransportation patterns and rates,
shouldthe offshore moratoria eventually be lifted, increased
Despite these impedimentstagally free trade in gas, in 1993  production could alter regional supply patterns and therefore
PEMEX began exporting natural gas to the United States for th&ansportation routes.
first time in 9 years (just under 1 billion cubic feet in December
1993). Atleast three projects to increase crossborder capacityVetlands Policy. A substantial part of natural gas resources is
with Mexico havebeen proposed, which, if completedgyuld located in wetland areas, posing environmental concerns for the
expand capacity by 583 million cubic feet per day. Legislationnatural gas industry. Current legislation protects wetlands, and
was passed by the Mexican Congress on April 29, 1995, whichatural gas companies must consider current and potential
is intended to partly privatize the distribution, transportation, wetlands legislation when drilling or producing gas. To drill on
and storage of natural gas. These initiatives already have led tgetlands, natural gas producers must obtain pefroits as
U.S. involvement in projects to develop regional pipelines andmany asfive Federalagencies. At present, the wetlands
LDC's, along with gas-fired power plants in Mexfo. restrictionsmainly affectdrilling along the coasts of Louisiana
Significant changes torossborder trade between the United and Texaslf, in the future, the moratoria on drilling along the
States and Mexico likely wilemain well in the future. It should East Coast, the west coast of Florida, and the Alaska and
be noted that exports of U.S. gas to Mexico foz® 1988 California coasts are lifted, gas and oil producers will still have
through1992. After a temporary drop in 1993, Mexican receiptsto contend with wetlands restrictions in those areas. Current
of U.S. gas are recovering despite devaluation of the peso. Thussgulation fails to distinguish between wetlands of high
NAFTA appearsnot to have alterecrosshborder trade ecological value and those with marginal value. The
significantly at this point. However, the formal recognition of a Environmental Protectiolgency (EPA) introduced a new
North American market should ensuomtinued and most likely ~ wetlands protection policy that narrows the definition of
expanded trade in the long term.

U.S. Department of Energintegrated Analyses Supporting the
National Energy Strategy: Methodology, Assumptions, and Results
DOE/S-0086P (Washington, DC, 1991/1992), p. 39.

#*"U.S., Canada and Mexiobgree to FormTrade Block,"The 2%|n Alaska, drilling is also prohibited ithe Alaskan National
Washington PogtAugust 13, 1988), p. Al. Wildlife Refuge (ANWR). However, natural gas production from
2"Mexico to partly privatize gas sectoil and Gas Journa{May ANWR is a highlyuncertain prospect that is not expected until well
3, 1995). after 2000, if at all.
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wetlands and establishes categoffiers wetlandsased on will increase pipelinedustry refurbishment costs, some of

ecological value. which would hgassed on to customers in fbem of higher
rates. The National Petroleum Council has estimated that by

Polychlorinated Biphenyls in Natural Gas Pipelines. 2010 therdustry will have tepend annually an additional $1.7

Another environmental issue that must be addressed by thigillion to replace andefurbish pipelines. If the additional costs

natural gas industry glychlorinated biphenyls contamination. were fully recovered from customers, the average transmission

PCB’s are poisonous environmental pollutants that carand distribution markup in 2010 is estimated to increase by 17

accumulate in animal tissue. The natural gas industry operateents per thousand cubic fégt.

about 1.5 million miles of pifiee and thousands of compressor

stations forinterstate transmission or distribution systems.

Although the EPA banned virtually all uses of PCB’s by 1980, ;
both pipelines and compressor stations can be sources of Recent Action Plans

lingering contamination. Difficulties and expense arise from the deral policies have b . inaly f bl |
disposal of PCB-contaminated natural gas pipeline and othe!?e eral policies have .eengggreﬁsm%ly avora de_tq natgra gas
equipment. PCB's can Heund inpipeline liquids associated " recent years. During993, the Clinton Administration

with the transmission of gas and can escape past the compresésp'reCted energy policy to encourage the use of natural gas.

seals. Costs associated with PCB cleanup has increased rates iy €epolicy initiatives were developethe ClimateChange

several cases, although competitiressuresnay limit the Action Plan announced in Qober 1993, declared the Nation’s

ability of pipeline companies taps them through to customers. ommitment to reducing greenhouse gas emissidhe.
Domestic Natural Gas an®il Initiative contains explicit

Natural Gas Production Incentives. Production credits for ~Measures intended to stimulate markets natural gas and

unconventional gas werealted under Section 29 of the Crude Natural gas-derived produdsnally, the Natural Gas Strategic

Oil Windfall Profit Tax Act of 1980. The credit was Plan,released in Junk995 addresses issues related to natural

discontinued for wells drilled on or after January1@93,  9as technology, markets, policy, and the environment.

although productiofirom wells drilled before thexpiration

date qualify for the credit until January 1, 2003. Section 29 tax

credits provided an incentive for the development of high-costl he Climate Change Action Plan

gas supplies by producers. The impact of the credit was most

significant for gasproduced from coal seams and tight |n 1993, President Clinton and Vice President Gore introduced

formations. For example, under Sect@®, atax credit of  The Climate Change Action Plas part of a strategy to combat

approximately$0.95 permillion Btu was available against global warming. The planikey goal is to reduce emissions of

productionfrom coalbed methane wells drilled before January greenhouse gases to the®#90levels by the yea?000. The

1, 19937 The credit'seffect was dramatic, and coalbed principal strategies to achieve this goal include the following:
methane drilling increased significantly betwek388 and

1992.Despite being in place sind®80,the credit seemed to ® Regu|at0ry reform to increase natural gas’ share of
have an increasingly strong impacttas expiration date neared. energy use The Administration efforts will include the
Drllllng into coalbeds raised reserves to 10.0 trillion cubic feet reform of current pipe”ne construction rules to reduce
by 1994. Coalbed methane production increased almost sixfold unwarrantedielays in the construction of neaipeline

in just 3 years to accouiar 3 percent of U.S. gas production in capacity; the introduction of “performance regulation”
1992. Thecredit allowed prOducerS of coalbed methane to ru|emaking that would lower prices for pipe"ne Capacity;
underbid produers of conventional gas sources. Consequently, and a review of the rules regarding the secondary market
drilling resources tended to be alited away from conventional for pipeline transportation to promogéficient resale

gas prospects to coalbed methane prospects lavafaly in transactions. The Department of Energy (DOE) estimates
New Mexico and Alabama. Moreover, the increase in these actions could result in additional gas use of 370
production required thiaying of newgathering facilities and billion cubic feet by the ye@000. Higher natural gas use
connection to existing pipelines to gather and transport the gas. is expected to reduce greenhouse gas emissions by 2.2

million metric tons of carbon equivalent.
The Pipeline Safety Act 0f1992. This Act gave the

Department of Transportation’s Research and Special Programs ¢ Seasonal gas use for control of nitrogen oxides (NO )
Administration (RSPA) responsibilifgr implementing pipeline The Administration will promote the summer use of
safetyprovisions thagffect thenatural gas industry. The Act natural gas in electric utility coal- and oil-fired plants and

#"The credit was adjusted annuadlyd wasoriginally granted to
production from wellglrilled before January 1, 1991. The credit was #Energy Information AdministrationAnnual Energy Outlook
extended as part of the Revenue Reconciliation Act of November 1990995 DOE/EIA-0383(95)(Washington DC, January 1995), p. 45.
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The Domestic Natural Gas and Ol
Initiative

In December 1993the
announced thBomestic Natural Gas and Oil Initiatiyplacing

a strong emphasis on replacing oil imports with domestic
natural gas. The initiative outlinesmerous actions that address
issues such as tax policy, advanced drilling technologies, cost of *
regulation, and market demand. The initiative has two key goals:
enhancing the efficiency and competitiveness of U.S. industry,
and reducing the trend toward higher energy imports. The
Administration intends to accomplish these goals through three
major strategic activities and their related actions:

18

in industrial facilities as an innovative, low-cost NO
reduction strategy.

Commercialization of  high-efficiency  gas
technologies.DOE would providefunds from1995 to
1997 for aportion of the cost of demonstrating the
effectiveness of high efficiency gas technologies, such as
fuel cells. Fuel cells are an environmentally safe method
of producing electricity and thermal energy as a
byproduct. This tectology converts the chemical energy

e Ensure cost-effective environmental

accelerating the development and use of advanced

technologies in natural gas storage and distribution.

protection by
streamlining and improving government communication,
decisionmaking, and regulation. The primary goal is to
simplify regulations without compromising
environmental guidelines. An interagency working group
composed of representativéem DOE, FERC, the
Environmental Protection Agency, aonthers will be

e Increase domestic natural gas anild production and

created to improve coordination of regulatory issues
affecting gas and oisupplies. The purpose of these
efforts is to eliminate duplication in the form of needless
paperwork or duplicate permits and hearings.

of fuel directly into electrical energy without a
combustion proces$unding for this efforhas not yet
been appropriated.

Expansion of the Natural Gas Star program The
Environmental ProtectionAgency will expand a

public/private partnership program that reduces methang\|atural Gas Strategic Plan
emissions by introducing and promoting cost effective

technologies and practices in _the naturz_;ll igelastry. Building on The Climate Change Action Plaand The
EaturglGGas Star Was_ll_f;:unched in the Spr!gg of 19?13 ,an?_)omestic Natural Gas an@il Initiative, in Junel995, the

as ¢ p'?‘””le rs. i t'e prqgr?m prO\(/]: es :cec n't(?aDepartment of Energy (DOE) issui Natural Gas Strategic
aﬁms_ ance, It\r:\]/p imfen ation guidelnes, ar: an Ln ormationhan. This plan defines specific goals related to the expanded
shanng network 1or gas companies 1o achieve COStdevelopment and use of natural gas, and defines the role of the
effective emissions reductlons. The expande.d program, o government and industry partnership to reach these
targets .pFOstJCtIOH, tltra}nstrﬁlssmn, and  distribution goals.DOE will promote technologies to help.S. industry
companies not currently in the program. meet timetables foair quality goals and ensure adequate

supplies for the Nation. The four goals of the plan are to:

e Foster the development of advanced natural gas
technologies for use in exploration, production, and
consumption applications

Department dEnergy (DOE . -
D 9y ( ) Encourage the use of natural gas in new and existing

markets

Support the removal of policy impediments to natural gas
use in new and existing markets

Foster technologies and policies to maximize the
environmental benefits of natural gas use.

The DOE has developed plans to reach the goals that were
published in theNatural Gas Strategic Pldhand intends
gIo accomplish these goals through a series of studies and

environmental protection by advancing and disseminating ™. >
initiatives.

new exploration, production, and refining technologies.
DOE is targeting research and development to the needs
of small oil and gas producers to help achieve this goal.

Conclusion

Stimulate markets for natural gas and natural gas-deriveg\s the discussion in the chapter highlights, the natural gas
products, including their use as substitutes for importedngustry has undergone a fundamental restructuring over the

oil where feasible. DOE will work with FERC to remove past two decades. geries of complementary legislative and
barriers to environmentally sound construction of
additional pipeline and storage facilities. DOE will also
encourage increased access to existing facilitake 2.S. Department of Energhational Strategic PlanDOE/FE-

0338 (Washington, DC, June 1995).
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regulatory initiatives has brought the industry to a new level of and delivered 3.6 trillion cubic feet more gas in 1994 at prices
competition and has provided sigrafic benefits for consumers. that are 17 percent lower. However, more significant impacts
Legislative initiatives have provided new opportunities for the from satiagivias, including th€€lean Air Act Amendments,
expansion of the market for natural gas. Thagulatory are likely in the future. This will result as Phase 1l of the Clean
restructuring has provided the industry with the ability to Air Act Amendmamtamplemented and as the initiatives
compete better for these markets against other fuel sources. undertaken apart of the Domestic Gasd Oil Initiative and

the Natural Gas Strategic Plan progress.
The interaction of the extensive regulatory and legislative
initiatives since 1988 has resulted in an industry that produced
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3. Transportation Flow Patterns

Extensive changes occurred in all areas of the natural gas orientation to the natural gas ipiheting® Most
industryfrom 1988 through 1994. During this period, U.S. throughput on the major interstate pipelines H&fB8Bwas

natural gas consumption increased by 15 percent to reach 20.7 transportectifirtudelivery on the single system of each

trillion cubic feet, the highest level sint874% Byfar, the pipeline compariyecause the gas was owned by the pipeline

most substantial growth took place in the indusségkor (26 companies. Today transportation and related services dominate
percent), in part because of increases in nonutility generation of pipeline operations. Approximately 96 percent of all natural gas
electricity (including cogeneratio®). The commercial and  dparted on the interstatgystem in1994 represented
electricutility sectors had much lower increased @2 and transprtation of gas owned by others, compared with 56

13.3 percent, respectively. The growth in consumption was percd®@8éandonly 21 percent in1981when interstate
supported by an increase in U.&y gas production of pipeline companies were the primary sellers of natural gas. The
1.8 trillion cubicfeet and a substantial increase in imported gas transformation of the transmission segment of the industry has

from Canada. In 1994, imports of natural gas from Canada were changed both the objectives and the participants, and alterec

2.6 trillion cubic feet, double th&988 level. Currently, business relationships within the marketplace (Figure 2).

Canadian imports supply approximately 13 percent of domestic

consumption, up from 7 percent in 1988. This chapter discusses the changes that have taken place in
natural gas flows from supply areas to markets since®*988, the

The importance of the interstate natural gas transmission capability of the interstate network to deliver natural gas, and

network is illustrated by the fact that 27 of the lower 48 States how the network is being used to accommodate the changing

are almost totallglependent upon the system for their natural supply and consurpptiemns. It highlights some of the

gas supplies. These supplies must be transported from only 11 differences in consumption and supply patterns since 1988 the

States, located primarily in the Southwest and Central Regions may be related to changes in Federal policies. It also discusse

(Figure 1). Morethan 1,200 local distribution companies the effect of industry restructuring on interstate pipeline flows.
nationwide distribute these supplies to the ultimate consumer.

The major 38 interstate pipeline companies (of more than 100

nationwide) account fanore than 76,900 miles of the Nation’s ;

250,000miles of mainline pipe (21-inch or larger diametér). Changes in Flow Patterns

More than 550 interconnections are within this network,

providing customers access to supplies throughout the Natior,-{he introduction and extension of market forces dominated the

indudry and its transmission patterns between 1988 and 1994.

Various elements have influenced gatustry operations and Transmission gnd distribution_ _patterns. of natural gas are
market outcomes since 1988. Federal legislation and regulatioﬂovemeOI by.reg|onal dmd, conditions, which are constrained
are key influences on the industry, especially those related to ey the cgpa_qty ofthe physical netyvork used to move gas to end
basic restructuring of the transportation sector. The introductioff>€'s: Significant system expansion has occurred since 1988 to

of open-access transportation programs brought a whole nefccommodate SPPP'Y and demand changes. Attributes of the
expanded physical network have been augmented by the

®Unless otherwise specified, gas consumption data are from the
Energy Information AdministrationNatural Gas Annual1993, ¥FERC Order 436 was rendered invalid by the Courts in 1986 and
DOE/EIA-0131(93) (WashingtomC, November 1993), aridonthly ultimately was replaced by FERC Ords®0, whichtook effect in
Energy ReviewDOE/EIA-0035(95/08) (Washington, D@ugust 1987. Between 1985 and 1987, while litigation proceeded, Order 436
1995). had little practical effect.

*Nonutility generators include all generators that are not included ~ *The analysis does not always cover the entire period from 1988 to
in the assets of electric utilitieShesenonutility generators include 1994, lecause of limitedata in some areas. Data on interstate pipeline
qualifying cogenerators and small power producers as well as the neflows are available fothe period 1988 through 1993 (and limited
independent power producers. Natural gas supplies for nonutilityl 994). Comprehensive information on tieapacity ofthe pipeline
generators are included in industrial gas deliveries. system is only availablrom 1990, whenthe Energy Information

%Energy Information Administration (EIA), EIAGIS-NG Administration first compiled statistics this aspect of the industry.
Geographic Information System, Natural Gas Pipeline System Map The discussion of capagés and changes in utilization rates,
files. therefore, is limited to the 1990 to 1994 period.
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Figure 1. Interregional Natural Gas Pipeline Capacity, 1990 and 1994
(Million Cubic Feet per Day)
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Note: The interregional capacity total for 1994 has been corrected since the original publication.

Sources: State Export Status:  Energy Information Administration (EIA), Office of Oil and Gas, derived from: Production and Consumption, Natural
Gas Monthly (April 1995). Pipeline Capacity: EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border Capacity Database,
as of August 1995.

operational efficiencies resultingrom the regulatory in thel970’sand1980’s toimport more Canadian gas to the

restructuring of the interstate pipeline system during this period. United States, flows from Canada accounted for only 7 percent

These changes to operations have greatly increased the of total national consumption in 1988.

flexibility and accessibility of the system. In addition, lower

natural gas prices have increased demand for natural gas. The major change in natural gas flow patterns since 1988 relate
to the rapid rise in U.S. imports of Canadian natural gas

The principal flow patterns of natural gas from supply areas to (Figure 3). For instance, from 1988 through 1994:

markets in the lower 48 States have not changed significantly
since1988.However, several new routes and major increases ® Imports of Canadian gas into the Western Region

on several existing routes developed during the period increased by 51 percent (Figure 4) as more supplies
(Figure 3). These changesflect the effort to meet regional etame available fromestern Canada. Lower prices for

market demands with (often distant) availahleplies® The Canadian natural gas supplies, the growing demand for
major distribution patterns for natural gas remain those from the gas in the Western Region, and passage of stricter
Southwest Region to markets located in the Midwest and environmental restrictions helped spur this growth.

Northeast Regions. This gas originates primarily in Texas and
Louisiana and flows through the Southeast and Central Regions ® Imports of Canadian gas into theS. Northeast rose

to those markets. Significant gas supplies #tso from the from aly 79billion cubic feet in1988 to 55%illion
Southwest to markets in the Western Region (primarily clbét in 1994. Growth in industrial demand,
California). Although several major pipelines were completed including electricity gendratiofoth utility and

nonutility generators, and in residential demand brought
on this change.

*For instance, one of the earliest regions producing natural gas for
market was the Northeast Region. As some of its fields in Appalachia
became depleted the 1940'’s, long-haul transmission lines began to
be installed to tap into distant developing supply areas.

22 Energy Information Administration
Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



Figure 2. Principal Buyer/Seller Transaction Paths for Natural Gas Marketing
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Note: Post Order 636, local distribution companies still provide sales service to residential and most commercial gas consumers.
Source: Energy Information Administration, Office of Oil and Gas.

e Canadian gas also became more important in the of the additional natural gas supplies developing in the
Midwest Region; imports increased by 57 percent, but Southwest Region. Several additional export terminals were
natural gas consumption in the region increased by opened in 1991; these more than doubled existing crossborder
only 8 percent during the period. capaciBrossbordercapacity will expand further with the

completion of current projects designed to move gas to Mexican
Another major change in natural gas flow patterns has been the consumers. Whildseleraointsvith Mexico provide
increase in flows from the Southwest and Central Regions to the réorr apability, imports of Mexican gas to the United
Western Region. These changes occurred as new supplies were States remain negligible.
developed in th&®ocky Mountairarea ofColorado/Wyoming
and the coalbed methane fields of southern Colorado and
northern New Mexico. Much of this production development i i
occurred in tight gas formations and coalbeds. Production from Changes In Consumptlon
these sources was stimulated by the Section 29 production tax Patterns
credits. Volumes destined for th#estern Regiorirom the

Central Region increased by 915 percent, from 33 billion cubicchanges in the demand for natural gas are the basic forces that
feet in 1988 to 33billion cubicfeet in1994.About half of  mqtivate decisions in the production, import, transportation, and
these supplieBowed to the enhanced oil recovery markets in gistribution of natural gas. Consumers of natural gas respond
California. both to economic signals, such as increased economic activity
and relative pricegnd to other external influences when they
Additional variability in flow patterns has originated in natural ,5ke energy choices. Federal legislation and policies affect the
gas trade with Mexico. Exports 0fS. natural gas to Mexico  economic envonment and other external factors that influence
grew rapidly between 1988 and 1992, increasing from 2 billionhe trends and patterns in consumer energy choices. However,
cubic feet in 1988 to 9Billion cubicfeet in 1992..But since  consumers’ current decisions abeuergyare seldom totally
1992 the level of exports has fallen by half. During the early jngependent of their earlier decisions. Because most energy
1990's, Mexico was viewed as a large potential market for som@pgjces are conditioned on matching fuel to available energy-
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Figure 3. Flow Patterns on the Interstate Pipeline Network, 1994

Source: Energy Information Administration, Office of Oil and Gas.

using equipment, changes in consumption patterns take place end-use customers grew at an annsh nageceht
gradually as consumers purchase new equipment to expand ¢rable 3)¥’

replace existing energy-using facilities. Thus, trends in natural

gas consumption generally reflect legislative and policy Natural gas consumption trends vary by sector and region. The

initiatives over the longer term. use of natural gas for heating and its resulting seasonal pattern
continues to dominate residential and commercial applications.

Total national natural gas consumption increased at an annual Gas use in the industrial andutdityctsectors is

rate of 2.4 percent tthe level 0f20.3 trillion cubic feet increasingly related because the gas consumed by nonutility

between 1988 and 1998. Gas consumption as a share of total gemaraberproduction of electricity tseated as part of

domestic energy consumptiomse correspondingly from 23.1  ndustrial consumption. Thisc@®n discusses trends in national

percent to 24.@ercent. During this same period, deliveries to and regional gas consumption. The discussion of sectoral
consumption at a national level identifies differences in the

%Nationally, deliveries to end-usensumers grewlightly faster
than total consumption because naturalagesumed in production
*Currently, final consumption data on both a regional and sectoral  dediuery of gas (leasand plant fuel angdipelineuse) grew at an
basis are available onlirough 1993although consumption data by annual rate of only 1.1 percent.
customer sector are available for 1994.
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Figure 4. Interregional Changes in Flow Levels on the Interstate Pipeline Network Between 1988 and 1994
(Volumes in Billion Cubic Feet)
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Source: Energy Information Administration, Natural Gas Annual 1988 (October 1989) and “Natural Gas Annual 1994,” draft report.

relevant demand influences, while the description of regional  18%®8 to 1993 period, the growth in residential and
consumption reflects the differences in regional components and commercial sector gas consumption barely exceeded the overal
the amount of demand by sector. increase in the population. Growing gas use for space and water
heating has been partially offset by improved insulation and new
gas heating technologies. A number of new Federal and State
End-Use Consumption laws and policies, including programs to aid low-income home
owners retrofit energy conservation measures, have encouraged
end-use conservation. These initiatives, including the Energy

From 1988through 1993, total end-use consumption in the Policy A i dinch 2 h b . ful
lower 48 States grew from 16.2 to 18.4 trillion cubic feet (Table, olicy Act as discussed in Chapter 2, have been quite successiu

4), an average annual rate20 percentThe residential and in improved energy end-use efficiency, thus slowing the increase
co}nmercial sectors had growth ratesoaly 1.4 and 1.8 in the growth of demand for gas, especially in the residential and

percent, respectively (TabR). Slow growth in natural gas commercial sectors.
consumption in the residential and commercial sectors reflects, . . .
at least in part, price changes of energy sources and advancegnﬁumaI consumption, Wh'.Ch represented about 40 percent of
energy conservation, especially improvementsrédiice the all end-use gas consumptionlia93, rase at gmnual rate of
amount of energy used to heafieen amount of building space. 4.5 percent. Natural gas consumedripnutility generators

Despite substantial increases in gas heating applications duri UG’s) is mgluded in industrial sgctor 9as consgmptlon, S0
ome of the increased consumption can be attributed to the

development of nonutility generators of electricity. Much of the
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Table 3. Growth in Natural Gas Consumption and Related Factors by Region Between 1988 and 1993

Region

Northeast
Southeast
Midwest
Central
Southwest
Western

Total Lower
48 States

Percent
Population
Growth

Degree Days*

24
7.5
3.3
4.2
5.9
10.8

55

Population
Weighted
Average
Heating

4,484
2,099
5,162
4,959
2,055
2,425

Residential

11
2.0
11
2.2
15
13

14

Annual Percent Growth of Gas Consumption

Commercial

3.6
13
0.7
0.9
2.4
1.0

1.8

Industrial

9.0
4.1
4.1
5.9
2.7
7.3

4.5

Electric Utility

4.0
31
8.7
35
0.1
-2.2

0.4

Total

4.0
3.0
21
31
1.8
2.3

25

'Degree-days are relative measures of outdoor air temperature used as an index for heating requirements. Heating degree-days are the number of
degrees per day that the daily average temperature is below 65 degrees Fahrenheit. The daily average temperature is the mean of the maximum and

minimum temperatures in a 24-hour period. The values shown are calculated by weighting State values for heating seasons 1988-89 through 1993-94
by population and averaging the values over the period. A heating season is from November of one year through March of the next year.

Sources: Popul ation: U.S. Department of Commerce, Bureau of Census, Statistical Abstract of the United States, 1994 (September 1994).
Heating Degree Days: U.S. Department of Commerce, National Oceanic and Atmospheric Administration, State, Regional, and National Monthly and

Seasonal Heating Degree Days (July 1993) and subsequent monthly updates. Population Weighted Average Heating Degree Days:
Information Administration, Office of Oil and Gas, derived from: Population and Heating Degree Days.Gas Consumption:

Energy

1988—Energy Information

Administration, Natural Gas Annual 1992, Vol. 1 (November 1993); 1993—Energy Information Administration, Natural Gas Annual 1993 (October 1994).

Table 4. Natural Gas Deliveries to End-Use Consumers by Region and Sector, 1988 and 1993
(Billion Cubic Feet)

Region

Northeast
Southeast
Midwest
Central
Southwest
Western

Total Lower
48 States

Residential
1988 1993
1,177.2 1,244.4
369.7 407.4
1,546.1 1,636.7
507.9 564.9
412.3 4441
604.1 645.5

4,617.3 4,943.0

Commercial
1988 1993
619.1 740.6
269.0 286.9
760.6 789.2
334.6 350.5
309.2 348.3
355.0 373.8

2,647.5 2,889.3

Industrial
1988 1993
629.8 968.5
766.9 938.2
1,158.7 1,4135
397.7 530.5
2,737.1 3,127.6
625.3 887.6
6,315.5 7,866.9

Electric Utility

1988

232.9
196.1
33.1
375
1,514.6
590.7

2,604.9

1993 1988

283.1 2,659.3
228.5 1,601.6
50.3 3,498.5
44.5 1,277.6
1,519.0 4,973.3
528.9 2,174.9

2,654.3 16,185.2

Total

1993

3,236.9
1,860.8
3,889.8
1,490.2
5,439.4
2,436.2

18,353.5

Sources: Energy Information Administration. 1988: Natural Gas Annual 1992, Vol. 1 (November 1993). 1993: Natural Gas Annual 1993 (October

1994).
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expansion in NUG'’s can be attributed to the success of Title 2 changes in the level of economic activity, as well as other, more
of the PublicUtility Regulatory Policies Act 01978, which transitory effects. Significant quantities of natural gas are used
established a program to encourage cogeneration and renewable for space heating in the winter and electric generation in thi
resource electricity generation. The electricity producers who summer in some regions. This temperature-sensitive gas
responded to this 1978 initiative form the backbone of the new consumption can drive fluctuations in regional consumption
nonutility power industry.Many of the NUG’s are part of fromyear to year ifthere are major variations in weather

industrial plants that use cogeneratioprimduce both electricity patterns.

and useful thermal energy. Therefore, gas consumption in

industrial facilities that includ®UG’s cannot be separated Three of the six regions—the Southwest, the Midwest and the
between electricity and other industrial uses. Industrial Northeast—acdount nearly 7Q0percent of all gas
establishments with NUG facilities are estimated to account for consumption. The Southwest alone consumes nearly 30 percent
more than 20 percent of all industrial gas deliveries in $993. of all gas used in the lower 48 States. In the Southwest, gas

consumption is concentrated in the industrial and electric utility
Natural gas consumption in the electric utility sector was nearly sectors (85 percent of the totalp)Flguhis region, a
stagnant, growing at an annual rate of only 0.4 percent. The low  icagtiifsmaller share of gas use (less than 15 percent) is

growth in electric utility consumption reflects the marginal role devoted to residential and commercial customers than is the case

of utility gas-fired generation. Many utilities use gas as a swing elsewhere. In the other two major gas-using regions, the

fuel to fill in for shotfalls of nuclear generation or hydroelectric Midwest and the Northeast, a much larger share of gas

resources. Thus, gas consumption by these utilities varies consulf@itipercent or more) is in the residential and

accoding to the availability of generation frothese lower commercial sectors.

variable cost resources. For example, gas consumption by

electric utilities increased by more than 11 percent (about 300 Industrial gas consumption in the Southwest continues to

billion cubic feet) betweett993 and 1994, partly because a represent the largest single regional use of gas, even though the

drought reduced hydroelectric generation. region’s share of industrial consumption fell from 43 percent in
1988 to 40 percent in 1993. The Southwest continues to attract

The use of natural gas for vehidigel comprises a large industries, such as chemical manufacturing, that use large

potential market, but it is still in itinfancy. Legislative guadities of gas. In addition, the&thwest has been the leading

initiatives, including provisions ithe Energy Policy Act and the region in NUG development; by 1993 the Southwest had about

Clean Air Act Amendments, to encourage alternatives to 32 percent of the national NUG generating capacity. Industrial

gasoline-powered vehicles have induced significas¢arch consumption in other regionwticeably the Western,

and development of natural gas-powered vehitles. But their Northeast, and, although from a small base, the Central Region,

total impact on natural gas consumption is barely measurable on has shown significant bHd@th. development has

a national scale. Natural gas used as a vehicle fuel represents a contributed to this growth in industrial consumption in both the

very small fraction of total consumption. The amount of natural Western and Northeast Regions.

gas delivered for use as vehicle fuel in 1993 was only 1 billion

cubic feet, compared with U.S. deliveries of 18.5 trillion cubic Electric utilities consume the least amount of natural gas of the

feet to all consuming sectors. However, the rapid growth of end-use sectors in each region except the Southwest and

vehicle-fuel gas consumption indicates the potential for natural Western. In 1993, utilities in the Southwest used 57 percent of

gas in this developing market. all the gas supplied to electric utilities; another 20 percent was

used by electric utilities in the Western Region. Although a few
utilities in Florida, New York, and other States outside of these

Regional End-Use Consumption two regions also use gas regularly, theffect on gas
consumption is relatively small.

There are striking differences in gas consumptomng
geographic regions. Patterns of gas consumptemy in
response to regional differences in gas penetration rates and

As discussed in Chapter 2, patterns of increased gas
?8nsumption in large industrial anditytiboilers were disrupted
by the Power Plant and IndustriabigiUse Act of 1978 (FUA).

*The proportion of indstrial gas deliveries going to establishments
with nonutility generatiorfacilities is based on dafaom Energy
Information Administration, Form EIA-867, “Annual Nonutility Power
Producer Report.”

*In order to promote thavailability of vehicular natural gas
(VNG), the Federal Energy Regulatory Commission issued Order 543
on July16, 1992 simplifying the certification process for VNG retall
sales and minimizing the reporting requirements of VNG wholesalers.
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Figure 5. Percent of End-Use Natural Gas Consumption by Sector Within Regions, 1993
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Note: Totals may not equal 100 because of independent rounding.
Source: Energy Information Administration, Natural Gas Annual 1993.

FUA discouraged both utility and industrial gas-using capacity expansions and Canadian import availability have produced
expansion. However, FUA probably helped start the surge innnuabconsumption growth rates as higl.@spercent between
nonutility generation because it petted exemptions from FUA 1988 and 1993 (Table 3).

for industrial cogenerators. On the other hand, electric utilities

started to build new coal-fired and nuclear power plants during Despite the electric utilities' small share in gas consumption,
the period of FUA restrictions because they were not allowed to much interest has been focused onfaaslerstedity
rely on additional gas resources. By the time FUA was modified production forreagons. First, althoughtility gas

in 1987, most utility expansion needs could be filled by these consumptiobe®as growing, it still has not returned to its

new plants and by capacity that had been builNb\G's. historical peak levels before FUA in the early 1970’s. In 1993,

Therefore, electriautility consumption ofgas did not grow electrigility gas deliveries were 33 percent below the 1972

compared to the historically high levels of consumption in peak.

earlier periods. Nor does it appear that the pollution abatement

requirements of the Clean Air Act Amendments have Second, rapid expansion of nonutility, gas-fired generation led

encouraged utilities to substitute significant amounts of gas for many forecasters to predict thisnhNd@ for gas would

other fuels thus far. grow substantially during the remainder of the century and
would compensate for the slow recovery wflity gas

Moreover, the expansion ®fUG’s in the industrial sector consumption. However, a restructuring of the electric industry

makes it difficult to separate growth in industrial applications of lrasbe response farovisions of the Energy Policy Act of

natural gas from growth in industrial site generation. Industrial1l992. Because the restructuring process is still in an early

gas consumption, cushioned by NUG development and phase, there is a greatimtEataihty about the need for

encouraged by attractive gas prices and new access to pipeline additional electric generation in a restructured industry. This

transportation, has nearly returned to levels achieved in the early uncemainpostpone additions to gas-fired generating

1970's. The growth of industrial gas consumption is especially capacity by both electric utilities and NUG's.

impressive in regions such as the Northeast where pipeline
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Changes in Supply Patterns Regional Supply Patterns

changed considerably sint888.Changes at the natural gas Net producing regions. The other four regions—Midwest,
supply source frequently require flow adjustments downstreanf¥ortheast, Southeast, and Western—rely predominantly on
A review of the regional changes sint®88reveal certain supplies from the Southwest, Central States, and Canada to meet
outcomes that are attributable to Federal actions by their dire¢€gional demand.

impact on the extraction process or dffecting production )
decisionmaking. The Southwest Region, onshore and offshore, accounts for most

of the gas produced in the lower 48 States (Figure 6).

Changes in Federal regulations, policies, and directives havBroduction irthe region during 1994 totaled 14.8 trillion cubic
both promoted and imposed restrictions on natural gadeet—79 percent of lower 48 production and 6.1 percent higher
production or production-related activities. Production wasthan in 1988. The Southwest Region includes the three largest
advanced by numerous Federal actions including FERC Orddoducing States: Texas, Ldeisa, and Oklahoma. Texas is the
636, which increased competition among producers and drovirgest producing State, producingiion cubic feet of dry gas
down the price. The combined effect of lower prices and mordn 1994 fromhuge natural gas fieldbag the Texas Gulf Coast,
secure service has promoted expanded gas sales and tHodhe Panhandle Region, and the Permian Basin (which extends
production in the United Stat®s. To supply the expandindmo New Mexico). Louisiangossesses some of the oldest
market, producers in the United States increased production ¢foducing gas fields, including the large Monfietd in the

dry natural gas by 1.8illion cubic feet between1988 and  horthern region of the State (discoveredl1®l6). While
1994, from 17.1 to 18.9 trillion cubic feet. production has grown in receréars, Federal action had a more

discernible direct impact on the offshore areas than the onshore.
Other elements that stimulate natural gas supply include U.S.
tax provisions, which have beenodified over the years. Produdion from Federal offshoreaters, 99 perceffitom the
Adjustments to existing law and inclusion of new provisions Gulf of Mexico, increased 7 percent from 1988 to 1994 despite
inevitably affect theexpected profitability of oil and gas an overall decline in offshomeservedrom 32 to 27 trillion
investments by altering the net returns or perceived risk. The néubic feet! Widespread moratoria on offshore supply activities
effects of tax changes that are not energy specific (e.g., changére implemented in 1990 by a combination of Presidential and
to depreciation rules or marginal income tax rates) change ovérongressional decisions. These actions preclude supply

time, but for simplicity most of therare assumed to have a activities in most of thedleral offshore regions of the lower 48

provisions, such as the production tax creftits gas from  Standards of the Clean Air Act Amendments clearly have not

coalbeds or tight formations, have a more direct impact andrevented development of and production from currently known

affect regional activity. fields to this point; however, the constraint on expansion likely
contributes to the decline in reserves.

The interest in gas trade between the United States, Canada, and
Mexico is reflected in the U.S.-Canada Free Trade Agreementhe Central Region is the other net producing region of natural
(CFTA) and the North American Free Trade Agreementdas. Productiorfrom the Central Region grew 59 percent
(NAFTA). U.S. trade with Canada more than doubled betweerPetween 1988 and 1994, from 1.4 to 2.2 trillion cubic feet. The
1988 andL994,which indicates the stimulatory impact of the re€gion extends over a vast area and contains numerous
CFTA. The acceptance of NAFTA did not substantially alter Producing areas. The produciageas of the various States
U.S. trade with Mexico; however, it did formalize the process.Within the Central Region have responded differently to Federal
policy provisions. Wyoming made large increases in production
Environmental concerns have stimulated gas markets but ha/@ the late1980's, boosting its1988 production by over 50
also imposed some constraints. Drilling is restricted in severaP€rcent to reacig0billion cubicfeet in1994. Deemas and
areas along tr®uter Continental Shelf. Currently an estimated New production from theOverthrust Belt were large

9.4 trilion cubic feet ofhe resource base in the Offshore is off- contributors to this increase, whintey beattributed more to
limits to drilling (see Chapter 2). advances in technology than to Federal policy. Much of the

Kansas production @71 billion cubic feet comes from the
giant Hugotorgas field, which despite its age still produces the
largest gas volume @y single U.S. gadield. Colorado is

4°Regional marketedry gasproduction forl994was estimated “Energy Information Administratio).S. Crude Oil, Natural Gas,
based onthe Energy Information AdministratioNatural Gas and Natural Gas LiquidReserves DOE/EIA-0216,1988-1994
Monthly, DOE/EIA-0130(95/04), (Washington, DC, April 1995). Annual Reports (Washington, DC).
Energy Information Administration 29

Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



Figure 6. Dry Natural Gas Production by Region and Imports, 1988-1994
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Sources: Energy Information Administration: Onshore: 1988—Natural Gas Annual 1991 (October 1992). 1989-1993—Natural Gas Annual 1993
(October 1994). 1994—Natural Gas Monthly (April 1995). Offshore: U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves (various issues,
1989-1995).

another important producir®fate in this region, producing 447 trillion culiéet in 1994. The extensive import and export
billion cubic feet in1994. Most of the growth in production trade reflects the trend toward development of an increasingly
came from theSan Juan Basin. New gfasm theSan Juan integrated North American gas industry. Canada’s large
Basin is predominantly coalbed methane, and its phenomenal resource base and relatively low-cost gas supplies provide U.S
growth is attributed to the Federal tax credits available on marketers and consumers with increased supply options. The
coalbed methane production from weliidled before January 1, increased competition confronting domestic gas producers has
1993. been significant in keeping gages low, despite evidence that

some domestiproducers are coming close to their productive
The remaining regions in the lower 48 States together accounted citgadast imported gas enters the West (more than 825
for only 8.6 percent of 1994 production, a slight increase from illiorb cubicfeet in1993), alittle over a third of all imports.
the 8.3-percent share in 1988though the aggregate figures This is followed by the Northeast, Central, and Midwest
are relatively modest, some of the data for indivicitates Regions with 24, 22, and 18 percent of imports, respectively.
indicate the impact of some Federal policy provisions.

U.S. imports of natural gas aoffset slightly byexports to

e Michigan, by far the largest producing State in the Canada and Mexico frimw#rel18 States (100 billion cubic

Midwest Region duringl994, increased natural gas feet of gas were exported to Canada and M&X¥éd ,iup

production by 19 peent between 1988 and 1994. Some from only 22 billion dabidn1988).The 1994 exports to

of this growth was enhanced by the unconventional gas both Canada and Mexico are down from the peak year of 1992
tax credit, which benefited productifnom the Antrim when the volume to those neighboxpgntries totaled 164

Shale tight formation. billion cubic fekt.

e The Southeast Region increased its share of total lower
48 dry gas production from Rercent in1988 to
3 percent in1994, responding to the tax credit on
coalbed production, which retad in increased marketed
production from the Black Warrior basin of Alabama.

“?Federal policy generalljas not affected liquefied natural gas
(LNG) imports. The LNG facility at Lake Charles, LA, was reopened
on an open-access basisHyRCdirective. Howeverthe dominant
. . . . factor affecting operations at this facility and that in Everett, MA, has
Natural gas imports are an important adjunct to U.S. supplieseen the relatively low prices of alternative supplies. Even with higher
U.S. imports of Canadian gas have more than doubled since thgices, which are not expected in the near term by most analysts, these
signing of the U.S.-Canada Free Trade Agreement, reaching 2ffcilities are unlikely to be affected by Federal policy actions to date.
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Transmission NGtWOI'k pipeline utilization rates iA994 increasedor 15 of the 23

interregional flow combinations, whereas 6 decreased (Table 5).

The recent _chgnges in the industry havg increased rel|ar_1ce Hhveral interregional flows remain relatively low compared with
the . transmission network and have. improved  operational, ijap)e capacity. For instance, pipelines entering the Midwest,
efﬁc!encX. The open-access and ca_;\pamty release programs aBccilrticularly from theSoutheast Region, still show a relatively
availability of market hubgor physical transfers of gas have |, average annual utilization rate, 68 percent (although up
tended to create more gas movements among multiple pipelineg, ., 64 percent 1990 (Table 5)). Absentiownstream and

In today'snatural gas m_arketplace the cgstomer has had t‘?Jps;tream bottlenecks, capacity exists to increase volumes into
assume greater responsibility transportation a”ang?me”ts the Midwest, for instance, by an average of about 7 billion cubic
and na}turally has sought the least cost and most eff|C|ent meaRs. perday. The average-day utilization of capacity at other
of dehvery. As a result, the volume of gas movargong regional boundaries varied from a low of 56 percent, occurring
several pipeline systems on thay tomarket has grown. Ay, rom the Southwest to tHeentral Region anftom the
roughmeasure of this change is a comparison of the relativgy o ineast 1o the Midwest, to a high of 95 percent from Canada
magnitude of total reported interstate gas pipeline throughpuf, e central Regidi. However, the overall average utilization

with total domestic gas consumptitn. PrioﬂﬂB_S (W_hen rate decreased by 1 percentage point between 1990 and 1994.
most of the volumes transported on the major interstate

pipelines was still omed by the pipelines), the ratio of reported 11 southwest Region, which is the Natiopgncipal
interstate throughput to total consumption was 1.25:1; in 1994

: : ) (Eroducing region, has the capability to export as much as 35.7
itgrew to 1.42:1. In other words, for each unit of gas consumegl;;,, cubicfeetperday toother regions of the United States

in 1994, 1'4_2 ur!lts of gas were moved_on_the mterstatg netwgr Figure 2). That capacity was used in 1994 at an average rate of
The growth in this measure is a subtle indicator of the increasin nly about 63 percent, down from its 1990 level of 68 percent
mtegratpn of the mters.tate. network gnd the increasingrpg drop mainly stemmed from capacity additions that came on
competitiveness among pipeline companies. line to serve the Western Region, particularly California.

. . At the individual pipelinecompany level, capacity utilization
Regional Use of Transportation has increased significantly during thast 4 years. Of the 36
Capacity pipeline companies for which data were available, 22 showed an

increase in usage on a system-witlasis in1994 when

: o N :
The availability of natural gas pipeline capacity, as well as it comrt)ared RWlth1990. F(_)ur pldpelme 4 systems se;l\/|n? theth
use, varies throughout the country. Each region has its ow estern kegion experienced a decrease, retiecting the

natural gas service profile (see Appendix B). Increased use cﬁva'lab'“ty .Of . add|t|ongl pipeline capacity without a
capacity is encouraged in today's market under FERE@r corresponding increase in demand. Surprisingly, usage levels

636. Selers and buyers have greater access to and use 8\1130 decreased in the Northeast Region for half of the systems

pipeline capacity, resulting in the use of multiple routes to move
suppliesfrom producers to consumers. Annual throughput for
the major interstate pipeline companies rose by 25 percen,
during the period* When compared wit®98, average

“®Movements of gas to and from Mexico were excluded in
ntifying low and highcapacity utilization rates, because of the
relatively small volumes.
“The capacity utilization rates discussed in this paragraph are based
upon the volumes of gas carried on an entire pipeline system relative to
“Total salesand transported (for others) volumes reported by thea calculated capacity level. It is an alternativethod of measuring,
major interstate pipelineompanies on FERC Form 11, “Natural Gas comparing, and evaluating the reasonableness of changes in usage
Pipeline Company Monthly Statemen1,988and1994. Ifall gas  rates. For 1990, the rates were basegon monthly throughput
supplieswere transported from wellhead to ultimate consumer on ayolumes (transportation plus sales) reported per pipeline divided by the
single interstate pipeline, this ratio would be 1:1. In fact, however, thgargest monthly throughput reported during pleeiod1978through
ratio is always higher since in some cases, it is physically impossible t9990; for 1994, 197&hrough 1994. Théargest reported monthly
move gas supply to market area without routing gas over more than onglume was used as an approximation of a 100-percent load factor or
interstate pipeline systeriihis results in some double counting of g surrogate for full capacity utilization. Each pipeline system was given
transported volumes. a region-to-region designation based on its supply-to-market flow
“Less Kern River and Iroquois pipeline companies that did not exispattern and the region in which deliveries as a percent of total system
in 1990, and seven trungipelines whose throughput volumes  deliverieswere the highest. Data from the Federal Energy Regulatory
duplicate figures reported for the others. Commission, FormFERC-11, “NaturalGas Pipelinéonthly
“*Data are available onffyom 1990through 1994 SeeEnergy Statement,” and the Energy Information Administratieorm EIA-
Information AdministrationCapacityand Service on the Interstate 176, “Annual Report of Natural and Suppleme@ak Supply and

Natural Gas Pipeline Systerh99Q DOE/EIA-0556 (Washington, Disposition,” were usediéoivethe usage rates and assignment of
DC, June 1992). regions.
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Table 5.

Interregional Pipeline Capacity, Average Daily Flows, and Usage Rates, 1990 and 1994

Capacity Average Flow Usage Rate
Receiving Sending (MMcf per day) (MMcf per day) (percent)
Region Region
Percent Percent
1994 1990 Change 1994 1990 Change 1994 1990 Change

Canada Central 66 66 0 9 44 -80 14 67 -53
Midwest 2,093 1,211 73 1,443 961 50 69 79 -10
Total into Region 2,159 1,277 69 1,452 1,005 44 67 79 -12
Mexico Southwest 844 354 138 117 38 208 14 11 3
Western 45 45 0 7 5 40 16 11 5
Total into Region 889 399 123 124 43 188 14 11 3
Central Canada 1,544 1,254 23 1,469 941 56 95 75 20
Midwest 2,333 1,765 32 1,489 974 53 490 475 15
Southwest 8,483 8,716 -3 4,722 4,119 15 56 249 9
Western 298 250 19 0 196 -100 0 78 NA
Total into Region 12,658 11,985 6 7,680 6,230 23 467 456 11
Midwest Canada 2,780 2,161 29 2,487 1,733 44 89 484 5
Central 9,722 8,988 8 6,986 5,684 23 72 63 9
Northeast 2,037 2,024 1 887 714 24 %56 445 11
Southeast 9,815 9,645 2 6,712 6,134 9 68 64 4
Total into Region 24,354 22,818 7 17,072 14,265 20 471 %64 7
Northeast Canada 2,135 467 357 1,656 309 436 78 66 12
Midwest 4,803 4,572 5 3,185 3,464 -8 66 76 -10
Southeast 4,783 4,782 0 3,705 4,086 -9 77 85 -8
Total into Region 11,721 9,821 19 8,546 7,859 9 73 80 -7
Southeast Northeast 535 113 373 86 69 25 475 %69 6
Southwest 21,051 20,006 5 14,374 14,703 -2 68 73 -5
Total into Region 21,586 20,119 7 14,460 14,772 -2 %68 73 -5
Southwest Central 1,745 1,283 36 1,122 572 96 479 458 21
Mexico 350 350 0 19 0 NA 5 0 NA
Southeast 335 335 0 15 15 0 %60 %60 0
Total into Region 2,430 1,968 23 1,156 587 97 %64 469 -5
Western Canada 3,546 2,406 47 2,866 1,871 53 81 78 3
Central 1,164 365 219 917 196 368 79 54 25
Southwest 5,351 4,340 23 3,383 3,910 -13 63 90 -27
Total into Region 10,061 7,111 41 7,166 5,977 20 71 84 -13

Total Lower 48 States 85,858 75,498 14 57,656 50,738 14 69 70 -1

dUsage Rate shown may not equal the average daily flows divided by capacity because in some cases no throughput volumes were reported for
known border crossings. This capacity was not included in the computation of usage rate.

MMcf = Million cubic feet. NA = Not applicable.

Sources: Energy Information Administration (EIA). Pipeline Capacity: EIAGIS-NG Geographic Information System, Natural Gas Pipeline State
Border Capacity Database as of August 1995. Average Flow: “Natural Gas Annual 1994,” draft report. Usage Rate: Office of Oil and Gas, derived
from Pipeline Capacity and Average Flow.
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serving that market (whicimay beattributable to a relatively Whilenly a fewrelatively small expansion projects were
mild winter). Nevertheless, on average, system-wide capacity complet@@89#, adding less than 1 percent of new

utilization levels increased in each of the consuming regions, interregional capacity, currently more than 40 new or expansion
except the Western (down 10 percent). The Northeast showed pipeline projestgingf sizes are under construction or

an overall increase of about 5 percent; the Southeast 12 percent; before tHer&REideration (Figuré). These projects,

and the Midwest 4 percent. The level of pipeline capacity has if completed, would add an additional 6.0 billion cubic feet per
grown between the United States and Canada, and the utilization day of capacity to current interregional capabilities. This

of that capacity has remained hidg¥se of Canadian import represents a potential increase of 7 percent over levels at the end
capacity in1994 (77percent) was about the same as in 1990 of 1994 (Table 6).
(78 percent).

Proposed intraregional projects represent a potential 9.7 billion

The existing level of interregional capacity, when combined cubic feet per day of additional capacity. Whereas the emphasis
with available underground storage inventories and deliver- in 18ig0’s and 1980's was on long-haul pipeline

ability, generally can accommodate eutrlevels of peak-period development projects, in today's marketplace the greater focus
demand. Sufficient capacity exists in some regions to allow the is on upgrading existing pipes and adding compressor stations
transportation of significant additional volumes during the and looping at strategic points and segments. Localized pipeline
nonpeak periods. deliveritity is also being immved with the installation of new

laterals to link to and attract new customers in local markets

with new services and added interconnections.
Network Expansion , _

Expansion plans, howevermay change if customer
Increases in demand and the némdadditionaloperational commitments falshort or potential customers dropt in the
flexibility under open-access programs led to substantialface ofpropctdelays and/or chgnges n market co_ndmons. AS.
expansion of the interstate pipelisgstem during the past more capacity becomes accessible and 'avaylable in the'capamty
several year¥. Interregional capacity on the interstate natur%?lease market, the need for new capacity In some regions may

e reevaluated and reduced. In fact, some pipeline customers are

gas pipeline systeincreased by 14 percent, or more than 10 R o I .
billion cubicfeetper daybetweer990 and 1994 (Table %), already relinquishing expiring contracted capacity rights seeking
o place this service, in part, on the capacity release market.

The total cost of new pipeline development and expansio
during the period is estimated at about $6.5 bififon. The new | baffected b o lution of the ind
capacity targets the anticipated growth in natural gas demand f/ans may baffected by continuing evolution of the industry.

the Western and Northeast regional markets. The expansior%nOIer FERC Order 636, pipeline companies are encouraged to

provide greater accessibility to supplies in western Canada arigPSume more risk on new prOJects. and are to allocate the costs
sociated with new projects matieectly to the customers

in the Central and Southwestern States of Utah, Colorado, ar@i nefiting from theexpansion& Some of theroposed

New Mexico. . . .
expansion projects, therefore, may not materialize, and others

Capacity from Canada grew from 6.3 to about 10.0 billion cubic
feet perday, anincrease of 59 percent. Capaditym Canada

into the Northeast Region alone rose by 357 percent. Capacity
from the Central to Western regional markets also increased
dramatically,219 percent (Table 5)while capacity to the
Southwest increased more modestlyp28&ent. Some of the
36-percent increadeom theCentral to the Southwest Region
actually reflects additional deliverability directed toward the
western market.

*SoutherrCalifornia Gas Company (SoCal)ll be turning back
457 cecatherm peday of capacity to Transwestern Pipeline Company
whenits current contraceéxpires in Novembet996 (FERC Docket
RP95-271). Similarly, SoCal is seeking to turn back 300 million cubic
feet per day to El Paso.

5Under Order 636, the cost of expansion was to be passed on to the

**Additional detail on regional pipelinexpansion projects is  customers who benefit from the new facilities. In certain cases this has
presented in Appendix B to this chapter. meant that some expansion costs @ty charged to incremental

“Interregional capacity is defined as the capability to deliver gas t@ustomers. On May 31, 1995, FERC issued its “Pricing Policy for New
regional distribution networks frorsupply areas ameasured at and Existing FacilitesConstructed By Interstate Natural Gas

regional boundaries. Pipelines.” The principal goals of this policy are to provide the industry
*Based on estimates of pipeline construction costs accompanying writichsip-front assurance @ossiblewith respect to the rate
filings with the FERC or trade press announcements and compiled in design to be used for an expansmoyidihdefor aflexible
the Energy Information Administration's Office of Oil and Gas Natural assessmentabtlamnt facts of a specific project ($&leapter 2,
Gas Pipeline Construction Monitoring database, as of May 1995. “Incremental vs. Rolled-in Rates).
Energy Information Administration 33

Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



Table 6. Pipeline Capacity Additions, Actual (1991-1994) and Planned (1995-1998)
(Million Cubic Feet per Day)

Capacity Additions 1991-1994

Added Added Added Added
Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity

Receiving Region 1990 1991 1991 1992 1992 1993 1993 1994 1994
Canada 1,277 1,277 0 1,719 442 1,999 280 2,159 160
Mexico 399 889 490 889 0 889 0 889 0
Central 11,985 12,390 405 12,422 32 12,658 236 12,658 0
Midwest 22,818 23,300 482 24,068 768 24,148 80 24,355 207
Northeast 9,821 10,481 660 10,917 436 11,423 506 11,721 298
Southeast 20,119 20,802 683 21,076 274 21,467 391 21,587 120
Southwest 1,968 1,991 23 2,218 227 2,409 191 2,430 21
Western 7,111 7,111 0 8,841 1,730 10,060 1,219 10,061 0
Total 75,498 78,241 2,743 82,150 3,909 85,053 2,903 85,858 806

Planned Capacity Additions 1995-1998

Estimated ToBe Estimated ToBe Estimated ToBe Estimated To Be
Capacity Added Capacity Added Capacity Added Capacity Added

Receiving Region 1995 1995 1996 1996 1997 1997 1998 1998
Canada 2,309 150 2,314 5 2,314 0 2,314 0
Mexico 889 0 1,389 500 1,693 304 1,693 0
Central 12,658 0 13,377 719 13,377 0 13,377 0
Midwest 24,713 358 24,713 0 25,873 1,160 25,873 0
Northeast 11,836 115 11,886 50 12,136 250 12,136 0
Southeast 21,960 373 22,235 275 22,465 230 22,875 410
Southwest 3,030 600 3,030 0 3,030 0 3,030 0
Western 10,122 62 10,574 452 10,574 0 10,574 0

Total 87,517 1,658 89,518 2,001 91,462 1,944 91,872 410

Sources: Energy Information Administration (EIA). 1990-1994: EIAGIS-NG Geographic Information System, Natural Gas Pipeline State Border
Capacity Database as of August 1995. 1995-1998: EIAGIS-NG Geographic Information System, Natural Gas Pipeline Construction Monitoring
Database as of August 1995, compiled from industry trade press and filings with the Federal Energy Regulatory Commission.

may be downsized or abandoned altogether. In addition, thdarket Hub Developments
growing use of capacity release has lessened the need for

additional construction. Market centers, the so-called “hubs,” evolved out of shippers’

needs to gain access to alternative pipeline routes. Hubs have
heen an important development in the growth of natural gas
markets. Hubs promote use of natural gas supplies by bringing
buyers and sellers together in one location and by providing
such services as: (1) arranging for customers to exchange gas

A motivation for additional capacity expansion may have bee
the drive to promote new markets by offering more
Transmission Company, also hgu®posed a similar packet
service to support their northeastern market.

*n 1994, several major proposed projects were either downsized,
canceled or postponed, or withdrawn from the FERC approval process:
for example, thé.iberty pipeline projec{182 million cubic feet per
day) in New YorkState and the Sunshipeoject(330million cubic
feet per day) into Florida. The Northwest Pipeline Company Expansion
Il was also downsized significantly in April 1994.
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and balance loads, (2) tracking exchanges of gas across the hub, hubs and the change in the general regulatory climate he
(3) performing credit checks, (4) guaranteeing hub transactions, increased the importance of storage, so that today undergroun
and (5) filing andeporting transaction informatiéh. Market storage is both a vital and straggiof the natural gas

hubs clearly are a product of the movement to less regulation imdustry. In 1988while storage was a vital source of gas for

light of their relatively recent beginnings. One of the oldest is reliably serving customer needs during the heating season, it
the Henry Hub in Erath, Louisiana, founded in 1988. Deliveries was not used, as it is now, to take advantage of market
through a futures contract are made at this hub. movements.

There wereonly a fewmarket hubs scattered throughout the

United States in991.Today ateast 24 operational hubs are i

located in the United States and 5 in Canada (Figjurélot COﬂClUSIOn

surprisingly, 10 are located in Texas and 5 in Louisiana, States o . i

where hub points naturally exist because of their predominancg IS C'?ar that Federal legislation, policies and regulations haye
of production and storage sources and transportation capacitg.eep influences on numerous aspects of natural gas production,

Recent new construction projects are addressing the growin g!lvgw and consum.pt_|on. These influences e_xtend from
need for local market deliverability aridcreased capacity initiativesthat affect decisions on resource exploration to those

and/or interconnections at or near hub transfer points. ihat affect the quantity of gas that consumers are likely to use to

addition, six more sites have been proposed, their eventual fa{??‘t Fhe|r homes .aryd businesses. Moreove.rt |nfluen.t|al Federal
to be decided by the market. Initiatives are not limited tthose that are specifically tailored to

natural gas or even energy decisions because steps intended to
It is still difficult to identify any significant influence that market protect the envwonmgnt, to preserve public health and safety, to
hubs have had on transportation flows, although they generalI?nCOHraQe economic o!evglopment, and to promote monetary
are recognized dging important to the increased efficiency of stab|I|t)_/mayaIso have indirect effects on natural gas markets
the industry. Majoefficiency advantages are gained through and delivery systems.
improved information, better use of the transportation network
and mitigation of the impact of increased demandiaid
production. Various transaction services affered at hubs
supporting the trade of natural gas. If hubs are operatin
effectively, these services areffered attransparent prices
within markets where the bid anoffer prices for gas,
transportation, and storage rights are similar. The use of hut
can produce great savings if it results in reduced firm
transportation requirements. Hubs also support more effective
use of storage.

The restructuring of the natural gas industry to more open and
flexible gas markets has created both shifts in demand and
§1vailability of sipplies. Natural gas flow patterns have adjusted

0 accommodate these changing requirements, and this has led
to new pipeline routes and additional pipeline capacity. For
pstance:

e The greatest change has been in the development and
expansion of pipeline systems designed to accommodate
increased access to Canadian supplies. SIS&9€,
import capacity has increased almost 60 percent. About
65 percent of the additional flows seen overpbgod
went to the Western Region and Northeast markets.

Market hubs are expected to increase dffieiency of the
market itself. Market hubs are expected to reduce the
difference in the cost of gas between market hubs that is not

attributable to differential transportation costs, provided that no . )
company canexercise significant market power. Not * Domestically, transportatiofiow patterns have not

surprisingly, manyanalysts see the development of an changed greatly but some individual routes have grown

interconnected network of market hubs as the keystep in significantly. The Iarggst changg ﬂmvy has occurred
the further integration of the industry into a “seamlégs'th from the antral Region ,t‘? .Callfornla to support  the
American grid in which gas at one location will be readily enhanced oil recovery activities.

substitutable or transferable for gas at other locations. ) L
e Development of new domestic production fields, such as

in the offshore Mobile Bay, Colorado, and northern New
Mexico, has brought about new and expanded pipeline
service fromthese areas. Tight formation and coalbed
natural gas productidnom Colorado and New Mexico
were stimulated by the Section 29 tax credit. Substantial
productionincreases in other areas, such as the Hugoton
field in Kansas, were the result of changes in infill drilling

Nearly all of the physical services available at market
hubs—including short-term gas sales, parking of gas for short
periods of time, loaning of gas, and balancing or adjusting
amount purchased or sold with amount taken or
delivered—involve storage in somay. The development of

5The INGAA Foundation, Inc.Profile of Underground Natural allowances.
Gas Storage Facilities and Market HufWashington, DC, 1995), p.
l-1.
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e Market/supply hubs and increasing pipeline network This level of consumption would match the peak levels of gas
integration have also provided the needed flexibility to consumption experienced in the early 1970’s and could rise by
facilitate the routing of gas supplies to growing market an additional 1 trillion &edticby 2005. Much of this
areas and acnumodate cyclical shifts in market demand projected growth in natural gas consumption is forecast to serve
and supply. The growth in industrial consumption is electric generation markets. Throughout the country, electric
especiallyimpressive in regions such as the Northeast, tilities, industrial cogenerators, and independent power
for example, where pipeline expansions and Canadian producers have made commitments to natural gas pipeline
import availability have produced annual consumption expansion projects. Indeed, these commitments are key
growth rates as high as 9 percent betwE@88 and  supports for pipeline companies in obtaining regulatory
1993. approval to build facilities.

Forecasts presented in ElAfmnual Energy Outlook 1995 Not only will sufficient transmission capacity need to be
integrate the influences, Federal and other, that affect natural gavailable to move needed supplies from the field to the ultimate
activities. These projections suggest that annual natural gasustomer, but sufficient ancillary facilities will also have to be
consumption could reach 22lion cubic feet by the year 2000. provided. The current level of proposed capacity additions,
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9.7 hillion cubic feet per dayould allow more than 3.5 trillion by 1998, the equivalent of #liérir cubic feet per year of extra

cubic feetperyear of additionabnd-use consumption. Thus, service. The pipeline expansions, combined with storage
expanded capacity is projected to be more than sufficient to  bitigpadditions, shouldorovide adequate gas to serve
serve consumption growth over the next 5 years. Storage customers needs.

additions are expected to provide about 20.7 billion cubic feet
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4. Trends in Natural Gas Transportation Rates

This chapter discusses trends in natural gas transportation rates transmission and distribution that do not vary with the volumes

for the period 1988 through 1994 and how Federal regulations delivered. Because of data limitations, the estimate of total
and policiesaffect thosetrends®® Regulatory reform, new savings may be low because for offsystem industrial customers
legislation, and restructuring in the natural gas industry have only the savings in walibesdre included. However, of
expanded options for sellers and buyers of natural gas, resulting $6.tbillion savings, industrial customers were the main

in increased competition within the industry. Buyers now have beneficiaries, receivihglbwéthe saving$$3.8billion),

more choices for purchasing gas, and ancillary services such as while electric utilities and commercial customers each saw
pipeline transmission and storage rights. Suppliers have a wider savings of $1.4 billion.

range of prospective customers and greater flexibility in setting

the terms of sale. This competition has contributed to higher gas Another way to estimate savings is to compare the average price
throughput on the interstate pipeline system and lower average hqeartd cubicfeet to eactend-use sector ih994 and

transmission prices (Figure 9)From 1988 through 1994, 1988This method assumes that transmission and distribution
deliveries to end users increased 16 percent, while average costs would vary with the volumes delivered. In 1994, the price
transmission markups declined 16 percent, from $1.49 to $1.25 of 1 thousanfkeubfayas (wellheadrice plus delivery
per thousand cubic feet. In the face of increasing competitioncharges) to the end-use sectors was between 3 gretcknt
many segments of the industry have become more efficient and less than 1988 levels. The differential in savings stems from the
reduced costs, to the general benefit of consumers. range ofdiffiersnt customegroupspay fornatural gas

deliveries. The prices are based on a number of elements,
Natural gas consumers have benefited inviags.First, the particularly the level and quality of service required.
wellhead price of natural gasffectively theprice of the
commodity itself, has declined substantially. Between 1988 and The analysis in this chapter focuses only on the costs associatec
1994, the average wellhead price of natural gas, in real terms, wittetivery of natural gafom the wellhead to the end

fell 11 percentfrom $2.05 to $1.83 peathousand cubiteet. user. Interstate pipeline companiassipart gas from the supply
Average prices paid by some customer classes, specifically areas to serve some dirstcthgefsut much of the gas they
onsystem industrial arelectric utility customers, have declined transport is to the “citygate” of a local distribution company
even more than the decline in the wellhead price, indicating that (LDC). LDC's then provide the distribution and other services
additional benefits have been obtainédm lower costs of needed to supply homeowners, commercial establishments, and

transmission and other delivery services. Residential and other customers. The interstate pipeline companies are regulatec
commercial customers, who for the most part obtain all of their at the Federal level, and the extensive regulatory changes causec
service from local distribution companies, have not experienced by @@eend636 have directly affected theates they

significant reductions in the costs of service beyond the decrease charge. LDC's are regulated at the State level, and while som
in wellhead prices. Although these customers have paid less for changes are being made at the State level comparable to th
transmission, distribution costs have increased resulting in little Federal level, there have not been extensive changes to date.

overall change.
As discussed in Chapter 1, there are no publicly available data

In total, EIA estimates that consumers paid almost $6.5 billion series on the actual prices paid by shippers on interstate pipeline
(9 percent) less, in real terms, for natural gas service (including companies. The information availaldelyelatbs tariff

wellhead purchases combinedith transmission and rates (maximurates) authorized by the Federal Energy
distribution charges) i6994 thanthey wouldhave in1988. Regulatory Commissi§RERC). The analysis of transportation

This estimate includes $2.5 billion in reduced transmission and rates in this chapter uses several approaches, both qualitative
distribution charges and $4 billion of savings resulting from the antitgfizm, to illustrate how transmission costs have been

11-percent reduction in wellhead prices since 1988. The bulk of affected by legislative and regulatory changes. Sections of the
the $2.5 billion represents the reduction inftked costs of chapter address:

5All rates and prices are quoted in terms of real 1994 dollars.

*The transmission markup is calculated as the difference between
the average citygate pricend the average wellhepdce. The
transmission price (or markup) represents the average price paid for all
services required to move gas from the wellhead to the local distributor.
The data reflect therices paid for gas sales services provided by
LDC's only.
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e Factors affecting interstate transportation rates To

undersand how changes in laws and regulations can
affect transportation rates, it is useful to look first at how
rates are structured. This section first describes some of
the key determinants used to develop interstate
transmission rates arttbw economic and regulatory
changes betweefh988 and 1994 have affected the
calculation of the rates. In addition, as the restructuring of
the industry proceeded over the period addressed by this
study, FERC implemented mechanisms for companies to
recover costs associated with the restructuring, such as
reformation of contracts, stranded investments, and other
transition costs.Finally, the effect of the more
competitive environment on rates charged by pipeline
companies is briefly addressed.

Trends in maximum rates for selectedinterstate
corridors (Corridor Rate Analysis). Some indication of
the overall movement in transportation rates over time
can be obtained from looking at changes in the maximum
rates charged by pipeline companies. This section looks
at ratesfor 16pipeline companies along 14 corridors.
However, because pipeline companidten discount
rates, the rates actually paid by many customers may be

I I I
1992 1993 1994

Sources: Energy Information Administration, Office of Oil and Gas, derived from: 1988: Historical Monthly Energy Review 1973-1992 (August

substantially less than theaximumrate approved by
FERC.

Impact of revenuefrom pipeline capacity release in
offsetting payments for capacity reservationShippers
holding capacity rights on interstate pipelines may release
that capacity in the secondary capacity market if they do
not need it. Revenues obtained from that capacity release
are not reflected in the overall maximum rates discussed
earlier, even thougthey lower the overall cost of
shipping gas.

Changes in transmission markups at the national
and regional levels A more aggregate measure of trends
in transmission markups can be obtained by comparing
the differences between wellhead, citygate, and end-use
prices. Because of the options available to customers to
use alternative transmission routes, analyzing rates along
specific corridorsnaymiss the impact of the increased
flexibility available to customers. This section examines
markups from the wellhead to the lodadibtribution
company and from the citygate to the end user, at both the
national and regional levels.
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Factors Affecting Interstate
Pipeline Transportation Rates

Pipeline company tariff rates for interstate transportation
services are determined using the traditional cost of service
approach. Thenaximum (tariff)rate that a pipeline company
can charge a particular customer is determined by several
factors. The key determinants are: the rate base, the allowed rate
of return on the rate base, the level of operating costs, the
amount otapacity reserved, the load factor, the expected level
of interruptible throughput, and the rate design (see Appendix
D for additional information on the determinants of rates). This
section discusses the impact of each of these determinants in
isolation, that is, assuming all other factors remain constant. A
guantitative assessment of the trend in each factor is also
presented.

e Rate baseThe rate base is the historical cost of physical
capital on which the pipeline is entitled to earn a return.
The rate base igenerally calculated as net plant in
service (gross gas plant in service plus construction work
in progress less the accumulated depreciation, depletion
and amortization) plus prepayments @mgentory less
accumulated deferred income taxes. Depreciation of the
physical assets in service and abandonment or sales of
existing plant lowers the rate base otiere and will
lower the maximunrate that pipeline companies are
allowed to charge. However, thaffect is offset by any
investment in new capacity or the refurbishment of
existing capacity whicincreases the rate base, and the
maximum allowable rates.

The 1988 throughl994 period was marked by a
significant amount of newipeline construction. As a
result, the costs of new construction more than offset the
effect of depreciationfor the industry-wideate base
reflecting the physical capital used in providing
transmission services. This new construction was
undertaken for a vimty of reasons, including hooking up
new sources of supplies (both domestic and imports) and
meeting the requirements of a 13 percent increase in
consumption. As a result of this investment, the total rate
base for the major pipeline companies grew, in nominal
dollars, from $20.2billion in 1988 to $25.&illion in

company, is a weighted average of the firm’s cost of debt
and the rate of return aequity as determined by the
regulatory process. FERC examines a number of
elements in determining the rate of return for a particular
pipeline company, including capital structureisk
conditions, and other factors. Modifications to a pipeline
company’'sapproved rate of return alter its total cost of
service, which, in turn, can lead to changes in that
company’s maximumatesfor transportation services.
From 1988through1994, approved rates géturn for
pipeline companies decreased, partly because their
marginal cost of debt declined, as reflected by generally
lower interest rates. For example, the rate for AA utility
bonds declineffom 10.26 to 8.21 percenuring this
period, the decrease in the average approved rate of
return for pipeline companies was more modest than the
reduction in interest rates. One possible explanation is the
relatively higher interest costs paid by the pipeline
companies as a result of their low bond ratiigs.
Specifically, the settlement rates of return were largely
flat at aboutl1.5 percentluring most of the period but
did decline in1994 toapproximately10.2 percerit
(Figure 10).

Operation and maintenance (O&M) expensesThese

are the direct costs of operating and maintaining pipeline
facilities necessary fceep the system operational. O&M
costs are reviewed as part of a rate heasimd) any
increases approved by FERC can be expected to result in
higher rates. Changes in these costs that were not
anticipated at the time of the rate hearing are not
addressed until the next hearing and therefore do not
affect the approved rate in the interim. As a result of the
increased competition under open access, pipeline
companies appear teave become more efficient, as
evidenced by reductions in operating costs and
administrative and general expenses and increases in
employee productivity (measured by natural gas
deliveries peremployeef’ Betweet988 and 1994,

O&M costs declined in 1994 dollars from $8.5 billion to

*¥or additional information, see Energy Information Administration
EIA) report, Natural Gas 1994:ssuesand Trends DOE/EIA-

60(94) (July 1994).

%9t should be noted that the rates cited represent only those revised
rates that FERC approved ("settlement cases") duringetireand
Approved rate of return. The allowed rate of return (or  hence, do not necessarily represent the entire industry. The number of
the cost of capital), approved by FERC for each pipelinesettlement cases duriig93and1994was 12 and 3, respectively,
considerably below the 16 to 18 cases ymar between1989 and
1992.

1994 (Table 7)* Onewould expect rates to have
increased over this period because of the increase in t
rate base.

5Rate base trends, only, are stated in nominal dollars to conform to  *For additional information, see the EIA report, “Natural Gas 1995:
the ratemaking process of computing rates. However, the return on ratgsues and Trends,” DOE/EIA-0560(95), to be published in the fall of
base is converted to constant dollars to agree with other discussions1995
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Table 7. Composite Rate Base, 1988-1994
(Billion Nominal Dollars)

Rate Base Elements 1988 1989 1990 1991 1992 1993 1994

Rate Base
Gas Plant in Service 44.3 44.2 48.8 52.7 52.3 54.3 55.1
Accumulated Depreciation 26.1 26.5 28.1 30.5 28.6 29.7 29.7
Net Plant in Service 18.2 17.7 20.7 22.2 23.7 24.7 25.4
Additions to Rate Base 8.3 7.4 8.5 8.9 7.8 6.9 5.9
Subtractions from Rate Base 6.3 6.1 6.0 5.4 5.2 55 5.7
Total Rate Base 20.2 18.9 23.2 25.7 26.3 26.1 25.6

Note: Construction work in progress is included in additions to rate base.
Sources: 1988-1989: Energy Information Administration, Statistics of Interstate Natural Gas Pipeline Companies 1990 (April 1992). 1990-1994:

Federal Energy Regulatory Commission (FERC) Form 2. “Annual Report of Major Natural Gas Companies,” Balance Sheet File from FERC Gas Pipeline
Data Bulletin Board System.

Figure 10. Average Yield on AA Utility Bonds and Rate of Return for Interstate Pipeline Companies,
1988-1994

12

Rate of Return

10

Percent

Yield on AA Utility Bonds

I I I I I I I
1988 1989 1990 1991 1992 1993 1994

Note: The rate of return represents the average settlement rate of return approved by the Federal Energy Regulatory Commission.
Sources: Yield on AA Utility Bonds:  Moody's Investor Service, Inc., extracted from DRI History file: USQ0993.WS. Rate of Return: Federal
Energy Regulatory Commission, Office of Pipeline Regulation.
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$5.4 billion (Table 8). In addition to -efficiency
improvements, fallingp&M costsmay bethe result of
several factors including technology improvements and
the spin-off of pipeline facilities.

Load profile. The load profile of a pipeline customer is
indicated by its load factor, which is simply the ratio of its
average (usually, the annual average) level of pipeline
throughput to the maximumipeline capacity it has
reserved. Shippesith relatively large load factors are
said to have higher load profiles, while relatively smaller
load factors equate to lower load profiles. For example,
local distribution companies that serve residential and
commercial customers must resesufficient pipeline
capacity to satisfy the wintertime peak demands for these
customers, even though their off-season demand can be
satisfied with substantially less capacity. Thus, an LDC's
throughput averaged over the yearlikely to be
relatively low compared with the capacity it must reserve
to meet peak demands. When this is the case, it is said to
have a low load profile. The load profile affects the way

of th@ipelinesystem was about the samel891 and
1994 (see Chapter 3). The combination of increased firm

deliveries and pipeline expansion during this period may

indicate that the amount of reserved capacity has
increased.

e Expected level of interruptible throughput While
rriptible ratesmay belower than firm rates,
iatruptible throughput does contributefiteed costs.
When determinardf rates fixed costs are allocated
between firninggrduptible services based on their

respective loads on the Pipeline. The interruptible
customers’ load is estimated from their forecasted annual

throughput level. As a result, an anticipated decrease in

the level of interruptible throughput raises firm
transportation rates by increasing the level of fixed costs
allotted to tfmmrsportation services. Interruptible

tlioughput declined over the 1988 through 1994 period

(Figa® putting upward pressure on firm
transportation rates.

in which fixed costs are assigned in computing rates. e Rate design.Firm customers pay a reservation charge to
Pipeline customers with a low load factor will be charged reserve pipeline capacity as well as a charge based on the
higher average rates compared with customers with a amount ofgas actually transported. Rate design refers to
high load factor. While this is an important consideration how fixedcosts are allocated and collected in these two
in determining rates, there is insufficient information charges. From988through1991,the modified fixed-
regarding load profiles to provide a quantitative variable (MFV) rate design was widely used. Under this
assessment of the impact of load factors on changes in system, fixed costs were allocated to both the reservation
transportation rates. and volumetric components of rates. FEQfder 636
stipulated the use of the straight fixed-variable (SFV) rate

e Capacity reserved. An increase in the amount of design. Under this method, all fixed costs are allocated to

capacity reserved on a pipeline tends to lower reservation
rates because the fixed costs will be collected over more
units of reserved capacity. Reservation charges are billed
to a customer for each unit of capacity reserved, whether
or not the capacity is us&d. Data limitations do not

permit a precise assessment of the trend in reserved

the reservation charge, while variable costs are allocated
to a commodity or usage fee (Figure 12). This change in
rate design tends to increfmeloatdsad-factor
customers and decreader rhigh-load-factor
customers (see CRaptefhe change to SFV
reallocated approximately $1.7 billion from the usage fee

capacitybetween1988 and 1994. However, there is to the reservation %ee.

evidence to suggest that the amount of reserved capacity

has increased. Much of the increase in deliveries to end e Take-or-pay costs Contract reformation costs resulting
users fromL988through1994 isaccounted for by firm from take-or-pay settlements associated with the
services (Figurd 1) While some of this increase in implementation of Order 436 have totaled approximately
deliveriesmay beassociated with higher utilization of

existing reserved capacity, the overall average utilization

%The firm service load is derivétbm the amount ofpace firm

¢ If a customer requires 1 miliomksic feet (MMcf) of gas on a day service customers reserve giptlme orthe measurefbad firm
during the month of January (assuming the pipeline company does not service imposes on the pipeline system during the period of maximum
offer seasonal rates), that customer must reserve 1 MMcf of space on use.
the pipeline for every day during the year. 5Monetary estimate from the~ederal Energy Regulatory

52Besides traditional firm service, this includes released firm Commission, Order 636-A, f@itdotd7 F.R. 36128,36173
transportation, no-notice transportation, and short-term firm 199%).Actual costs paid by any class @fstomers depend on the
transportation. A pipeline company may sell the unused portion of any discounts from the maximum allowable rates that may be obtained from
firm transportation capacity on its system on a short-term basis. the pipeline company.
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Composite Cost of Service

Table 8.

(Billion 1994 Dollars)

1989 1990 1991 1992 1993 1994

1988

Elements

2.6

29 3.1 29 3.1

2.6
9.3

3.2

2.8
8.5

Return on Rate Base

5.4
3.1

6.9

3.3

7.5
3.0

9.0

6.1

Operation and Maintenance Expenses

Other Expenses

2.4

3.1

3.4

151 12.2 14.6 13.4 13.3 111

14.6

Total Cost of Service

Total Rate Base multiplied by FERC Approved Rate of Return.

Return on Rate Base =

Note

Sources
Federal Energy Regulatory Comm
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Figure 12. Rate Design in Transition: Modified to Straight Fixed Variable

Modified Fixed Variable

Demand Commodity
Peak Day (D1)
Annual (D2)
Fixed Costs Variable Costs
Long-Term Debt Nonlabor O&M
A&G Other O&M
DDA Fixed Costs Elements Changin
Other Taxes Return on Equity gng
Related Taxes
O&M Demand Commodity
Peak Day (D1)
Annual (D2)
Fixed Costs Variable Costs
Long-Term Debt Nonlabor O&M
A&G | Other &M
DDA Fixed Costs . . .
Other Taxes  —a—} Return on Equity Straight Fixed Variable
o&M ~-— Related Taxes
Reservation Usage
A&G = Administrative and General Expenses
DDA = Depreciation, Depletion, and Amortization Expenses
Other Taxes = Other Nonincome Taxes Fixed Costs Variable Costs
O&M = Operation and Maintenance Expenses Return on Equity Nonlabor O&M
Nonlabor O&M = Nonlabor Operation and Maintenance Expenses Related Taxes Other O&M
Other O&M = Other Operation and Maintenance Expenses Long-Term Debt
A&G
DDA
Other Taxes
o&M

Source: Energy Information Administration, Natural Gas 1992: Issues and Trends.

$10.2billion as ofMay 30, 1995 Pipeline companies e Costs of pipeline expansion For the period 1991

have agreed to absorb abob®.7 billion. Of the through 1994the interstate pipeline companies spent
remaining$6.6 billion, $3.6 billion is being recovered $6.5 billion on expanding interstate pipeline capacity.
through a surcharge on firransportation customers and Expansion costs generally have bpassed through to
the remainder is being recovered through a surcharge on all customers and will continue to influence
volumetric rates. Recovery of these take-or-pay costs transportation rates, becaubey are amortized over
began in the latd980’sand is expected to result in manyyears. Pipeline expansion costs increase the rate
higher rates for some customers throughout the 1990’s. base and, subsequently, transportation rates.

e Transition costs As of Augustl995, $2.7illion in Changes in the elements described above for determining rates
transition costs associated with Order 636 have been filed offset and counterbalance each other. The rate design, which
at FERC for recovery throughcreased transportation determines how casts allocated and recovered from
rates to shipperS. The $2.7 billion of costs include $1.4 customer classes, probably mast thgnificant direct
billion of gas supply realignment cos$).6 billion of impact on rates. In addition, industry restructuring has resulted
unrecovered gas costs; $0.7 billion of stranded costs, and in significant costs associated with the changes implemented in
$9 million for new facilities. Additional transition costs the new regulatinakiding more than $10 billion in take-or-
arelikely and will probably affect rates for the next 3 to pay costs under O48€rand500, and an additional $2.7
5 years. billion in transition costs associated with Order 636.

When Order 636 shifted the responsibility and risk of
637 contract provision obligatinghe buyer tqay for a certain ~ Maintaining service from the interstate pipeline companies to the
minimum quantity of product, whether or not theyer takes that local distribution companies and consumers, the allocation of
quantity during the stated period. costs for some services changed. For example, a charge that was
%Shippers include any customer who uses transportation servicepreviously included in the price paid for interstate transmission

Energy Information Administration 45
Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



service may now be included in the distribution costs (or it may basis on which to gauge the general movement of firm
be paid directly by the end user and hence not reported by either transportation rates. The tariff rates analyzed include surcharge

the interstate pipeline or the local distribution company). This such as Order 636 transition costs.

can affect the accountiri@nd reporting) of both the costs of

long-haul transportation (by interstagiipeline companies) as Firm transportation rates in 1994 were compared with rates in
well as local delivery charges (by local distribution companies). effet®91 for a sample of 14 supply/demand areas or

For this reasonpnly aggregate costs of transmission and corridors (FiyByeThe 16 companies represented in the
distribution service are examinddr some of thareas sample have a combined service area that spans the country and
analyzed. In addition, firm transportation rates previously may a throughput level that is almost half the total industry
have included a number of other services, such as storage and throughput. The sample of corridors was developed based ©
load-balancing. In this analysis, it was not possible to adjust the the market corridors presented in the Foster Associates’

data to reflect a consistent definition over time. Therefore,Decembed 994 publicatioi€CompetitiveProfile of Natural Gas
trends in transportation rates may only be approximations.  Services(discussed in more detail in Chapter*s). For any
single corridor in the sample, there may be several routes, with
The difficulty of differentiatingdistributionfrom transmission  each pute representing the transportation services of one or
costs presents additional problems when analyzing the effects ofiore pipeline companies. For instance, the corfigon the
Federal policies and regulations on transportation ratesGulf Coast supply area to the Boston market area includes two
Distribution rates charged by local distribution companies areseparate routes: (1) Texas Eastern Transmission Company and
regulated by State utility commissions not by FERC. Recently Algonquin Gas Transmission Corporation 8§l Tennessee
some of the larger consuming States have been experimentir@as Pipeline Company. An aggregate or “unitite,
with various types of rate designs, such as market- andepresenting the total transmission charge for moving 1 million
incentive-based rates, to introduce greater competitive forceBtu (MMBtu) of gas, was developed for each of the 21 routes in
into the distribution system. Some Stades even advocating the sample. The resuli®m therate analysis are presented in
that LDC’s unbundle their services. constant 1994 dollars.

Because ofhese and other data limitations, this analysis doesThe analysis compares the unit cosfor firm (i.e.,
not attempt separately to attribute specific changes imoninterruptible) transportation serviakefined as the charge
transportation rates to specific Federal legislation or regulationsfor transporting one unit (MMBtu) of gafor two types of
Rather, the chapter presents general trends in transmission rategstomers:
showing how thewre influenced in aggregate by regulations,
legislation, and policies, as well as economic and market e High-load-factor customers tend to transport gas at a
elements. constant level throughout the year. These customers
impose a daily demand on the system that is about equal
to the average of their annual volume transported. For
; H example, a high-load-factor customer who transports 365
The Corrldor Rate AnaIySIS MMBtu of gas peryear will tend tatransport about 1
MMBtu of gas per day. The industrial customers, such as
an aluminum plant or food processing plant, with a high
load factor tend to have gas requirements that are related
to manufacturing needs as opposed to the seasonal
demand for space heating. Some electric generators may
have uniform usage throughout the year and thus be
characterized as high-load-factor customers.

A number ofregulatory and market influences affectates

over the 1988 through 1994 period. One of the most significant
regulatory changes that has had a direct impact on rates is FERC
Order 636 and the resulting change in rate design to the straight
fixed-variable (SFV)method. The analysis of transportation
corridors examines the change in maximum transportation rates
underOrder 636but does not isolate the changes in rates due
exclusively to the SFV rate design. Ratheasgesses the net
effect on transportation rates of all of the regulatory and market
influences, including rate base changes, operating costs, taxes,
depreciation, interest rates, capacity reserved, load profiles,
rates of return, etc.

The analysis comparesaximum firm transportation rates,

including surcharges (tariffates) charged beforand after : . i

. . the analysis because théyve a diversdoad profile, have a
Order 636went into effect. AlthQUQh maXImumtesmay not geographically dispersed service area, and have readily available tariff
apply to customers whpay discountedatesfor services,  schedulesThe pipeline routesaccount for 43 percent aftal U.S.
pipeline company core customers generally pay maximum tarifthroughput See Appendix E for additional information including the
rates. Therefore, the analysisniximum rates will provide a  names of pipeline companies included in this analysis.

The pipeline routes and companies in the sample were chosen for
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Figure 13. Interstate Transportation Corridors Used in Corridor Rate Analysis
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e Low-load-factor customers do not take gas at a constantFor this analysis a 100-percent load factor was used to represent
rate throughout the year. These customers have a peatigh-load-factor customers and a 40-percent load factor for low-
daily usage that far exceeds the average of their annudbad-factor customers. The 40-percent load factor assumes that
use. Residential and commercial sectors are generallthe low-load customers will impose a peak-day load on the
low-load-factor customers becausleey depend on  system that is two and one half times ¢hstomers’ average
natural gas as a space-heafimg. Their demand tends daily requirements. The load factors were seleftiegurely
to fluctuate with weather temperature. Hence, theillustrative purposes. Actual load factors for shippers may vary
pipeline company must bgrepared taneet the load from these assumed levels, depending on their service
requirement of these customers up to mi@ximum requirements throughout the year. For local distribution
amount of capacityeserved even though theximum companies, this will depend on the mix of residential,
load may occur only a few times a year. commercial, industrial, and electritlity customers and their

service requirements.
The comparison of load factor rates illustrates the effect of the
switch from the modifiefixed-variable (MFV) rate design to The average unit rate paid by 100-percent and 40-percent load-
the straight fixed-variable (SFV) rate design. As discussedactor customers will vary depéing on the level of the pipeline
earlier in this chaptemanyelements affeatatesfor pipeline company'sreservation charge. For example, assume that firm
service. Excepfor the change imte design to SFV, each transportation rates include $0.25 per MMBtu daily
element will have the same genegdfect on customers reservation charge and a $0.05 per MMBtu usage charge. The
regardless of their load factor. However, the switch from MFV 100-percent load-factor customer that transports 1 MMBtu per
to SFV rate design will tend to havediferent impact on  day will pay, on average$0.30 perMMBtu for service
maximum tariffrates depending on the load factor, increasing(1 MMBtu reservation at $0.25 per MMBtu + 1 MMBtu usage
low-load-factor rates while decreasing high-load- factor ratesat $0.05 peMMBtu). The 40-percent load-factor customer,
(For additional information see Chapter 2.) however, will need to reserve enough space to meet his peak
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requirements. If the 40-percent load-factor customer transports In lzedibof thecases considered, rates to the high-load-
an average of 1 MMBtperday,its peak requirementgould factor customers declined, whilgtes to the low-load-factor
equal 2.5 MMBtu (load factor = average use/peak use = 40 noetceither decreased by a smadlerount or actually
percent = 40/100 = 1/2.5). Therefore, the 40-percent load-factor increased. For example, onfriontéhé GulfCoast to
customer will pay amverage rate ¢0.675 peMMBtu for Boston, the 100-percent load-factor rate declined by 23 percent
service (2.5MMBtu reservation a$0.25 perMMBtu + 1 while the40-percent rate declined by 8 percent.tm Gulf
MMBtu usage at $0.05 per MMBtu). (This simplified example Coast to Louisville routelQBepercent ratedeclined
ignores the seasonal rates pipeline companies may offer.) 18 percent. In sharp contfaperitent rate oe same
route increased by 9 percent.

Findings of the Corridor Rate Study T'he results of the analysis suggest that the .hypothes.is t.hat all
high-load-factor customers would fatecreases in transmission

rates and all low-load-factor customers wouddiffer
economically as a result 6frder 636 isverly simplistic. For

both sets of customers, some rates increased between 1991 and
1994 wihile others declined. Clearly, there are elements other

factor rates. As discussed earlier, the change in rate design Wta{]an the switch to SFV that had an impact on rates during this
' ' 9 9 pariod. What is striking, however, is the lardiéference

the one phenomenon expected to heﬁ;erdnt_ |mp_acts on h'g.h' between the two customer classes in terms of the magnitudes of
and low-load-factor customers. If the switch in rate design tothe rate chanoes. Canv given route. the hiah-load-factor
SFV were theonly change during the period, all high-load- ges. y9 . 9

ustomers experienced a rate change that was more
factor rates would be expected to decrease and all low-load- :
X advantageous than the rate change experienced by the low-load-
factor rates to increase.

factor customers. This has resulted in a widening of the gap
between thd 00-percentind the40-percent load-factor rates

It appear.sthat the conversion to SFV rate_ design was thebetweertlggland 1994. Thus, SFV had a dominant influence
dominant influence on rate changes for both high- and low-load-

factor customersfrom 1991 through 1994. While other on the widening gap in ratésr these customelasses. As

: - striking as these results atl mayactually understate the
influencesmay have mitigated SFV’s downward pressure on 9 ey may ally U ;

. actual impact, because the data used in this analysis are for
high-load-factor rates and upward pressure on low-load-factor

o . maximum posted rates. In reality, ratesay bediscounted.
rates, the rate desighift widened thgap between high- and . . . . i
low-load-factor rates. Half the sampled 100-percent Ioad-factorD iscounted rates will tend to be obtained by high-load-factor

coidor ates nrsased boweBLard 1954 ule il (oo T, .5 MU Susoriers i aerae el
decreased (Table 9). For the 40-percent load-factor rates, one- P ) 9y, P 9

third of the corridor rates decreased while two-thirds increaseol n crk()e aslesl and dicreas es between tge_ twr?_ custtasges are
This higher incidence of rate increases the low-load probably larger than those presented in this report.

customers suggests that recent regulatory .changes ha\fﬁ addition to the cost-of-service issues discussed earlier in this
benefited low-load-factor customers less than high-load-factor

X . chapter, a number of regulatory elements affect rates. While rate
customers. Although both cgteries of customers had increases P 9 Y

. X esign mayhave the most significant direct impact on rates,

and decreases in tariffs, the change was more advantageous . .
. . . - transition costs resultinfjom recent regulatory changes also
the high-load-factor customers. More compelling evidence is . . )
. . . . . . affect rates. Order 636 transition costs include: (1) unrecovered
provided by inspecting the differentials in the magnitudes of the

rate changes. For instancegirerycase where the high-load- gas costs, (2) gas supply realignment (GSR) costs, (3) stranded

factor rate increased, the low-load-factor rate also increasecf osts, and4) the cost of new facilitieS. Of these transition
' costs, the GSR and stranded costs are passed through to

Moreover, in all cases, the increase was larger in both absolute . . . . >
customers in the adjustment charges included in the corridor
and percentage ternfigr the low-load-factor customers. For

. rates. These charges increase overall transportation costs for
example, the high-load-factor refer Canada tdNew York 9 b

) ) . Qrm service customers. The cost of new facilities associated
increased by 4 percent while the low-load-factor rate increased . ) .
by 19 percent with Order 636 would tend to increase tariff rates.

No clear pattern emerges witlespect to the change in
maximum tariffrates and the respective corridor, supply area,
or delivery point. However, therare some noteworthy
differences between tH®0-percenand thed0-percentoad-

®FederalEnergy Regulatory Commission Docket FRd91-11-
002, et al., Order 636-A, August 3, 1992, p. 336.
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Table 9. Estimated Maximum Rates for Firm Transportation Service on Selected Interstate Pipeline Routes,
1991 and 1994
(1994 Dollars per Million Btu)

100-Percent Load Factor 40-Percent Load Factor
Supply to Market Routes Percent Percent
1991 1994 Change 1991 1994 Change
Northeast Region
Gulf Coast to Boston
Route A 1.28 0.98 -23 2.19 2.01 -8
Route B 0.55 111 102 0.93 2.42 160
Appalachia to Boston
Route A 0.88 0.74 -16 1.55 1.54 -1
Route B 0.44 0.52 18 0.73 1.14 56
Canada to Boston
Route A 0.85 0.98 15 1.69 2.26 34
Route B 0.52 0.64 23 0.71 1.43 101
Gulf Coast to New York
Route A 0.55 0.97 76 0.93 2.09 125
Route B 0.93 0.75 -19 1.58 1.49 -6
Route C 0.85 0.56 -34 1.48 1.03 -30
Canada to New York 0.80 0.83 4 1.69 2.01 19
Southeast Region
Gulf Coast to Louisville 0.66 0.54 -18 1.08 1.18 9
Gulf Coast to Miami 0.38 0.55 45 0.73 1.19 63
Arkoma to Louisville 0.75 0.77 3 1.15 1.68 46
Midwest Region
Gulf Coast to Detroit
Route A 1.03 0.82 -20 1.82 1.80 -1
Route B 0.71 0.54 -24 1.13 1.14 1
Route C 0.43 0.55 28 0.78 1.24 59
Central Region
Rocky Mountain to Denver 0.38 0.39 3 0.67 0.83 24
Mid-Continent to Kansas City 0.44 0.47 7 0.70 1.03 a7
West Region
San Juan to Southern California 1.04 0.80 -23 1.35 1.26 -7
Canada to Southern California 1.53 1.36 -11 1.53 2.52 65
Southwest Region
Arkoma Basin to Little Rock 0.46 0.29 -37 0.70 0.59 -16

Sources: Energy Information Administration, Office of Oil and Gas, derived from: 1991: Gulf Coast to Miami—H. Zinder & Associates, Summary
of Rate Schedules of Natural Gas Pipeline Companies (March 1991); Other corridors—Foster Associates, Competitive Profile of U.S. Interstate Pipeline
Companies (October 1991); 1994: Federal Energy Regulatory Commission (FERC) Automated System for Tariff Retrieval (FASTR); and Foster
Associates, Competitive Profile of Natural Gas Services (December 1994).
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Rate increases on a particular pipelingy becaused by the more similar. That is, notwithstanding geographical
loss of customers who either chose to exercise their alternative considerations, a custpnberable to substitute the
fuel capabilities or chose other transportation options. (As transportation service offered by one company for transportation
discussed earlier, Orders 436 and 636 opened opportunities for service offered by another. In addition, Order 636's directive to
customers to switch service providers.) As customers leave a  cosen@onrate design methofr all pipeline companies
pipeline system, its fixedostsmay berecovered byfewer mayhave led to more similarity in the rates offered by pipeline
customers and lower throughput volumes, leading to increased companies serving the same corridor. While intriguing, the
rates. Pipeline companiesgyalso be discounting services to finding of rate convergence should be interpreted with a high
retain certain customers and passing on additional costs to other degree of caution given the small number of corridors on which
customers who have no other service optigoaptive the finding is based.
customers). Order 636 permits pipeline companies to discount
services on a nondiscriminatory basisrnteet competition. In As previously discussed, shaly cannoisolate numerous
order not to discourage discounting, FERC allows the influences on the outcome of maximuranfsportation
discounted “units” to be factored into the determination of rates. Also, affecting the net cost of transportation is the revenue
maximum rate§’ received for capaaiyease. Capacity release revenue credits

are passed through to firm transportation customers; however,
In a competitive market, pricifferences acrodirms reflect the unit decrease is not reflected in the maximum transportation

quality and geographic (e.g., locational) differendesice rate. The extent of the released capacityfience on
differences in excess of what can be accoufuedy these ansportation rates will depend on the development of the
elements may indicate the market's inefficiency at setting prices. secondary market.

On this score, the convergence in corridor rates, while not
conclusive, suggests that the market for transportation became

more efficient during the period 1991 through 1994. Capacity Releases and
Comparingpre- and post-Order 63@ates in the corridors Transportation Rates

served by multiple pipelines suggests that transportation

services offered by differeniipeline companiesnay have  Tne capacity release program is another provision of Order 636
become more similar, as evidenced by a convergence in rateat has the potential to affect transportation rates directly. Prior
In the sample, multiple routes are available within five 1o Order 636, capacity rights on a pipeline were nontransferable.
corridors: Gulf Coast to Boston, Appalachia to Boston, Canada, cystomer could either use the capacity itself or it would be
to Boston,Gulf Coast to New York, and Gulf Coast to Detroit 5yailable to the pipeline company with no compensation to the
(Table 10). For 100-percent load-factor rates, three out of five,stomer. Under Orde36, a shippewith excesgeserved

of these corridors showed a trend toward a convergence of rategapacity can release that capacity to another shipper in return for
one corridor showed no change, and the fifth showed a modegt credit on its reservation chardes.

increase in the variation of rates (Figure 14). The corridors that

did exhibit convegence displayed a substantial reduction in theynder the capacity release program, a local distribution
variation in rates. For example, for the two routes from the Gulfcompany (LDC)may assign to others some of its rights to
Coast to Boston, the rate differenter high-load-factor  capacity on the pipelinsystem. This wouldypically occur
customers declinefiom $0.73 peMMBtu in 1991 t0 $0.13  gring the summer when there is no demand for space heating.
per MMBtu in 1994 (Table 10).Particularly notable in this it this reassignment of capacity results in new incremental load,
analysis is that low-load-factor customers have also seen ge pipeline system will operate on a more uniform basis
reduction in the rate variation fiour out of five corridors.

However, this reduced variability resultem low-endrates

moving up to the level of high-end rates rather than a reduction

MoV . . . .
in high-end rates. °There are two ways in which a release arrangement is processed.

(1) A releasing shipper may make a prearrandea with the

o _— . o replacementshipper if theprice for the capacity isequal to the

The reduped variability in rates may !ndl(?ate that in addl'tlon to’mgximum firm rgﬁ)e in the tgriff or if the durztiorgyof thg contract does

or possibly as aesult of competitionfirm transportation 5t exceed one calendar month. (2) If neither of these conditions are

services provided by various pipeline companies have becom@et, the releasing shippevill post therelease (along with the
corresponding limitations or conditions, such as recall rights and award
criteria) onthe pipeline company’s electronic bulletin boasthere

In other words, @ipeline companyhat transport400 MMBtu prospetive replacement shippetsd onthe capacity rights. This

of gas at half of itsnaximum transportation ratell developrates process results in capacity release thtgsare set by the market

assuming 50 MMBtu werdransported for that service. If the conditions instead of a FERC ratemaking process. Currently, the

transportation costs remain the same, firm transportation rates will maximum rate for capacity release may not exceed the maximum firm

increase because those costs will be recovered on fewer units of gas. rate stated in the pipeline company’s tariff.
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Table 10. Range of Maximum Transportation Rates for Corridors with Multiple Routes, 1991 and 1994
(1994 Dollars per Million Btu)

100-Percent Load Factor 40-Percent Load Factor
Supply to Market Corridors

1991 1994 1991 1994
Gulf Coast to Boston 0.73 0.13 1.26 0.41
Appalachia to Boston 0.44 0.22 0.82 0.40
Canada to Boston 0.33 0.34 0.98 0.83
Gulf Coast to New York 0.38 0.41 0.65 1.06
Gulf Coast to Detroit 0.60 0.28 1.04 0.66

Source: Energy Information Administration, Office of Oil and Gas, derived from:1991: Foster Associates, Competitive Profile of U.S. Interstate
Pipeline Companies (October 1991); 1994: Federal Energy Regulatory Commission ( FERC) Automated System for Tariff Retrieval (FASTR); and
Foster Associates, Competitive Profile of Natural Gas Services (December 1994).

Figure 14. Range of Maximum Transportation Rates for Corridors with Multiple Routes, 1991 and 1994
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throughout the year, resulting in more efficient use of the months (Figure 16). This contrasts with the amount of capacity
existing pipeline capacity. Capacity release also permits more traded, which has irstesafilyd(Figurel7). The highly

buyers to reach more sellers by makfimm transportation discountegrice level may indicate that an abundance of
available to shippemsho maynot otherwise be able to obtain capacity is available from releasing shippers.

service. For example, prior to capacity release, a shipper would

not be able to contradbr firm transportation service on a The price for capacity release has a pronounced seasonal pattern

pipeline that wasully subscribed (all capacity was contracted in the Northeast Region (Figure 18), indicating a strong demand
for). However, under capacity release the shipper may be able for capacity during winter periqutcesiier capacity

to use released capacity to connect to the gas supply of its release are at their highest levels during the winter season whe|
choice. capacity on pipeline systems is niikedy to beconstrained.

LDC's, who comprise the bulk of the releasing shippers, must

The revenue generated by capacity release decreases the total retain their capacity to supply gas to their residential an
cost of pipeline transportation to low-load-factor custortters. commercial heating-load customers. Dursugnrtier

As discussed earlier, these customers pay reservation charges to months, when pipeline capacity may be underutilized, release

hold space on the pipeline to meet their maximum requirement acibapis abundant and returns a much lowerice.
on any single day. These customers frequently underutilize this Alternatively, a consistent high miezdge released

capacity, which causes their average cost of transportation to be capagiuggest a consistent strong demand for the
relatively high. The revenue these customecgivefor their capacityThis may bethe case in the Southeast Region where
released capacity offsets some of their transportation costs. 199%4eaverage pricdor released capacity was more than
three times the national average price (Table 11). The Southeast
The capacity release market has grateadily since its full Region has an expanding gas markeirdyd fewpipelines
activation on November 11993. Pipeline capacity traded serving theea. Therefore, capacityay beconstrained or

during the1993-94heating season (NovemhEd93through theremay be onlfimited released capacity in that region
March 1994) amounted to 762 billion cubic feet. Capacity held leading to the high prices for released capacity.
by replacement shippers during #894-95 heating season was

1,570 lillion cubic feet. Approxnately $568 million in revenue The capacity release marketonlgt reduces the cost of
credits from November 1993 through March1995 were reservingapacity on the system, it also gives replacement
generated by the capacity releasgrket—$528nillion from shippers gyenerally low cost alternative to capacity obtained
released pipeline capacity and $40 million from released storage directly from the pipeline company. Before this market emerged,
capacity. Revenues fropipeline capacity released during the  oremmies okcale limited competition on a corridor to a small
1994-95 heating season increased in all regions compared with number of pipelines. As a result of the emergence of the
the 1993-94heating season (Figuikb). For the Northeast serlary market, a shipppow can potentially obtain capacity
Region, the revenues in tli®94-95heating season totaled from an average of almost 70 holders of capacity rights on a
almost$74 million, more than double the revenues generated given pifeline. The number of effective suppliers is probably
during the1993-94 heating season. Although tla@parent  substantially lower than 7Per pipeline. For example, the
growth in the capacityelease market appears promising, its shippmgneed some of the capacity for themselves; the
effectiveness at reducing the cost of fimansportation will delivery points of the potential releasing and acquiring shippers
depend on the uniprice receivedfor released capacity may not match; and the excess capacity may be upstream while
compared with that paid for firm transportation. the capacity desimdbedownstream. Nevertheless, the
creation of a secondary market in pipeline capacity represents a
Rates for released capacity vary from region to region and tend substantial increase in the degree of effective competition in the
to be significantly less than maximum firm transportation rates. market for pipeline capacity. This creation of an intra-pipeline
Rates for capacity release transportation represent an average 64 market in pagsacitgs the scale economies inherent in
percent discount from the maximum firm transportation’tate. transmissioreffbievely providing for a competitive and
The average pricr released capacity has bdaily stable thus more efficient market in pipeline capacity.

exceptfor modest seasonal fluctuations during the winter

"Some LDC's with very low load factors may not be able to obtain
the revenue crediting benefits from released capacity. The lowest load-
factor customers are generally the smallest LDC's. Since they are often
servedunder one-part rates, they are able to mitigate their costs
through capacity release, because it only applies to customers receiving

service under two-part rates. "*See Arthur De Vany and W. David Walls, “Natural Gas Industry
“Interstate  Natural Gas Association of Americ&as Transformation, Competitive Institutions and the Role of Regulation,”

Transportation Through 1994ugust, 1995. Energy Policyl994, 22 (9) 755-763, footnote 31.
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Figure 15. Heating Season Revenues from Release of Pipeline Capacity
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Notes: Revenues used in price calculation exclude data with capacity release rates that are stated as a percent of effective maximum rates, capacity
transactions with incomplete data, and one transaction with inconsistent release rates. The excluded data account for about 10 percent of pipeline
capacity volumes traded. Also, revenues calculated for capacity transactions with volumetric rates assume 100-percent load factor use of capacity.

Source: Energy Information Administration, Office of Oil and Gas, derived from: capacity release transaction data provided by Pasha Publications,
Inc.

Currently several transportation services compete with the changes on the cost of mo¥moghgase wellhead to the

capacity release market. These services include traditionatitygate or to thdurnertip. Recerpolicy hasbeen to provide
interruptible transportation, short-terfirm transportation both producers and consumers of gas with more choices. Prior
offered by pipeline companies, and capacity obtained through to the recent institutional changes, the combined merchant/
gray market transactioffs. However, there is little doubt that the shipper status of the pipeline companies resulted in consumers
emerging capacity release markepresents an important of ghaving very limitedchoices withrespect to both gas
institutional innovation. supply and transmission. The choices currently available to

market participants have affected the cost of moving gas in ways
that aresimply notcaptured in theariff rate associated with

; moving gas from point A to point B. Under the new policies, gas
Natural GaS Prices and that previously moved from A to Bayinsteadflow at lower
Marku ps, 1988-1994 overall cost from a new point, C to B.

While some transmission rates have declined as a result &nd-use, citygate, and wellhead prices can be used to estimate
changes in Federal policies, others have increased. A cursofjansmission and distribution markups to the various end-use

analysis might conclude that recent policies have had a mixegectors. The transmission markup represents the cost of moving
effect on the cost of natural gas transmission. Howeverdas from the wellhead to the citygate and is calculated as the
transmission rates, whether they represent maximum posted gffference between the citygateice and the wellheagrice.

actual transactions, do not fully reflect the impact of policy ~ The distribution markup represents the LDC's charge for
delivering the gadrom the citygate to the engser and is

calculated as the difference between the retail price to onsystem

74Short-term firm capacity ishat portion of unused firm  end users and the citygate price.
transportation capacity on its system that a pipeline company decides to
sell. The gray market is broadly viewed as transportation or storage that
is bundled with gas and sold as a deregulated service by marketers and
LDC shippers.
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Figure 16. Average Price for Released Pipeline
Capacity, November 1993 - March 1995
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Notes: Revenues used in price calculation exclude data with capacity
release rates that are stated as a percent of effective maximum rates,
capacity transactions with incomplete data, and one transaction with
inconsistent release rates. The excluded data account for about 10
percent of pipeline capacity volumes traded. Also, revenues calculated for
capacity transactions with volumetric rates assume 100-percent load
factor use of capacity.

Source: Energy Information Administration, Office of Oil and Gas,
derived from: capacity release transaction data provided by Pasha
Publications, Inc.

Figure 18.
November 1993 - March 1995
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Figure 17. Pipeline Capacity Held by Replacement
Shippers, November 1993 - March 1995
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Notes: Excludes volumes associated with capacity release rates that
are stated as a percent of effective maximum rates, capacity for
transactions with incomplete data, and capacity for one transaction with an
inconsistent release rate. The excluded data account for about 10 percent
of pipeline capacity volumes traded. Capacity for a month is the sum of the
daily capacity held by replacement shippers during the month.

Source: Energy Information Administration, Office of Oil and Gas,
derived from: capacity release transaction data provided by Pasha
Publications, Inc.

Average Price for Released Pipeline Capacity in the Northeast Region,
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Notes: Revenues used in price calculation exclude data with capacity release rates that are stated as a percent of effective maximum rates, capacity
transactions with incomplete data, and one transaction with inconsistent release rates. The excluded data account for about 10 percent of pipeline
capacity volumes traded. Also, revenues calculated for capacity transactions with volumetric rates assume 100-percent load factor use of capacity.

Source: Energy Information Administration, Office of Oil and Gas, derived from: capacity release transaction data provided by Pasha Publications,

Inc.
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The citygate priceis the average delivered price of gas to the
LDC. It represents a weighted average of the delivered cost of
gas across all customer classes served by LDC sales. Between
1988 and 1994, the real citygate price declined 13 percent, from

Table 11. Average Price for Released Pipeline
Capacity by Region, 1994
(Dollars per Thousand Cubic Feet per

Day) $3.54 to $3.08 pethousand cubideet (Table 12). The
Region Price magnitude of the decline varies by region, with the price falling
Northeast 011 less than the average in the Northeast (9 percent) and more in
Southeast 0.45 the Midwest and West (19 and 18 percent, respectively).
gmednvtxglst 8:(1)2 The wellhead priceis the price paid to the produder the
Western 0.11 natural gas, in other words, the commodity cost. Between 1988
Southwest 012 and 1994.the real natural gas wellhead price declined 11
U.S. Average 013 percent, from $2.05 to $1.83 per thousand cubic feet (Figure 19
and Table 12).
Notes: Revenues used in price calculation exclude data with

capacity release rates that are stated as a percent of effective maximum
rates, capacity transactions with incomplete data, and one transaction
with inconsistent release rates. The excluded data account for about 10
percent of pipeline capacity volumes traded. Also, revenues calculated
for capacity transactions with volumetric rates assume 100-percent load
factor use of capacity.

Source: Energy Information Administration, Office of Oil and Gas,
derived from: capacity release transaction data provided by Pasha
Publications, Inc.

Because ofhe different service requirements of the end-use
sectors, the relative importance of each componeptio#
varies substantially among the sectors (Figure 20).

e For residential and commercial customers, most of
the end-use price is directly related to the costs of
local distribution. For instance, the LDC markup
accounted for 52 and 4&rcent of the total price paid by
the residential and commercial consumers, respectively.
The costs of transportation services by pipeline
companies accounted for 20 and R&rcent of the
respective end-use prices, while the wellhpaide
accounted for 29 and 34 percent, respectiely.

The end-use priceds the average retail price paid for gas by a
single customer class or sector (e.g., residential, commercial,
industial, and electric utility). It includes the costs of the many
transactions necessary to bring natural gas from the producing
field to the burnertip, including theitygate price and the
wellhead price. Between 1988 and 1994, end-use prices for all o
sectors fell, with the greatest declines experienced by the
onsystem industrial and electridility sectors, 15 and 19
percent respectively. The decline in end-use prices experienced
by residential and commercial customers was considerably less,
only 4 and 3 percent, respectively (Table 12).

For the onsystem industrial and electric utility
sectors, the wellhead price of naturalgas is the
largest component of the total end-use pricén 1994,

the wellhead price accountddr 60percent of the
industrial price while the combination transmission and
distribution charge accountefdr the remaining 40
percent. In the electrigtility sector, the wellheagkrice
accounted for 80 percentthie 1994 end-use price while
the transmission and distribution charge comprised the
remaining 20 percent.

Retail gas price dafar theelectricutility sector are the only
data that encompass both onsystem and offsystem purchases of
gas by end usefd. They show clearly the benefits of enhanced
competitiorand open access in the transportation markets. Not
only can electricutility (and industrial) consumers obtain
transportation service at lower prices, they can also shop for the
lowest priced gas supplies. As a result, real eladitity gas
prices declined betweet®88 and1994,but experienced an
upturn in both1992 and 1993 reflecting the increase in
wellhead prices in those years.

"The citygate price used in the calculation of these components is
a weighted average of tlielivered cost of gas acradge customer
classes served byDC sales. Because ihay include lower cost
onsystem industrial arelectric utility volumes, it may understate the
delivered citygate price to the residential and commercial sectors. As a
result, the distribution markup to residential and commercial customers

Price data for electric utilities are based on reports by the utilities
themselves on their total gas purchases. Retail price data for the other
sectors are based on reports by pipeline companies and LDC's on their
gas sales to these sectors and therefore do not include offsystem sales.

Energy Information Administration

may be overstated, and the transmission markup may be understated.
However, this problem is relatively minor given that approximately 87
pedsivedés tothe citygate in1994 were accounted for by
deliveries to residential and commercial customers.
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Table 12. Average Natural Gas Prices and Price Changes, 1988 and 1994
(1994 Dollars per Thousand Cubic Feet)

Price 1988 1994 Price Change Percent Change
Wellhead 2.05 1.83 -0.22 -11
Citygate 3.54 3.08 -0.46 -13
End Use
Residential 6.64 6.41 -0.23 -3
Commercial 5.62 5.43 -0.19 -3
Onsystem Industrial 3.58 3.05 -0.53 -15
Electric Utility 2.83 2.28 -0.55 -19

Note: Industrial end-use price data represent onsystem sales only. The onsystem share of total sales to industrial consumers
declined from 43 percent in 1988 to 22 percent in 1994.

Sources: Energy Information Administration. 1988: Natural Gas Annual 1992, Vol. 2 (November 1993). 1994: Natural Gas Monthly
(August 1995).

Figure 19. Wellhead and End-Use Prices by Sector, 1988-1994
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Note: Industrial end-use price data represent onsystem sales only. The onsystem share of industrial deliveries declined from 43 percent in 1988
to 22 percent in 1994.

Sources: Energy Information Administration. 1988: Natural Gas Annual 1992, Vol. 2 (November 1993). 1989-1994: Natural Gas Monthly
(August 1995).
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Figure 20. Components of End-Use Prices by Sector, 1994
(Dollars per Thousand Cubic Feet)
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Note: Industrial end-use price data represent onsystem sales only. In 1994, 22 percent of sales to industrial consumers were onsystem.
Source: Energy Information Administration, Office of Oil and Gas, derived from: Natural Gas Monthly (August 1995).
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Before proceeding, it should be noted that as a result of In contrast to the transmission markup, the distribution markup
data limitations, the end-use prices used to calculate the for resideadtiabmmercial customers was roudtayin

industrial and commercial transmission and distribution real terms from 1988 through 1993, but increased substantially
markups refleconly onsystensales. As a result, the markups frd93 t01994 (Figure 23). The sharp increase in the
overstate the actual markufim thesesectors (Figure 21). distribution markup betwé&883 and 1994 may reflect the

While this issue is a concern in the case of the commercial higher costs incurred by LDC'’s who, with the unbundling of
sector, where onsystersales accounfor 78percent of pipelineompanyservices, have had to take responsibility for
deliveries, it is an especially serious limitation in the industrial security of supply, including storage. Bypass by industrial
sector where the burnertip price reflects only 24 percent of the customers and electric utilities may also have contributed to the
market. increasedDC markups paid by residential and commercial

customers in 1994,
Except for the commercial customers, combined
transmission/distribution markups declined during the period

1988 though1994 (Figure 22). Specifically, the markup for the Trends in Regional PriCGS'

industrial sectorfell by 20 percent, while the electric utility

markup declined by 42 percent. The declines in these markups End-Use and C|tyg ate

are no doubt largely attributabletk® increase in transportation

options available to these customer classes during this periodchanges in end-use prices betwd®88 and 1994 varied
. . o greatly by geographic region (Figu2d). As atthe national

In fact, average industrial retail prices have been lower thafeye| the regional changes were the greatest inrigstem

citygate prices as LDC’s have attempted to prevérir industrial and electricutility sectors. In most regionseal

industrial customers from bygging their system with direct tie-  ayerage prices declined by 10 percent or more in these sectors
ins to nearby pipelines. Loss of industrial customers, with theil 1994 dollars).

higher and less variable demands, would increase the LDC's

unit cost of service. These higher rates would have t0 berhe |argest regional percentage change during the period was
covered by the residential and commercial customers remaining 29-percent drop in the real price of natural gas to electric

on the system. Therefor(_a it may bg to the advantage of all of it§ijjities in the Western Region. 1088, the price of gas to
customers for LDC's to discount prices to those customers Whejectric utilities in the Western Region was $3.52 per thousand
contribute most to lowering the overall costs of the LDC. cubicfeet(1994dollars), the highest of any region. Even after

. L dropping to $2.50 pethousand cubideet in 1994, electric
The combined transmission/distribution markégr the tjjities in this region still paid the highest average price for
residential and commercial sectors declined marginally in thg,5t,ral gas of all the regions. The price changa 1993 to
1988 trough1993 period, but rosenodestly from1993 t0 1994 contributed significantly to the overalrop in prices
1994. For these sectors, the combined transmission/ dlstr|but|0@urin@J the period. From993 to 1994 electric utility gas
markup in 1994 was within 3 cents of the level in 1988. Whileconsymption increased 30 percent in this region, possibly as a
the total markup paid by these customers has remained roughfysyt of drought conditions in the Northwest that reduced the
constant, the transmission component of the total markup (or thﬁvailability of hydroelectric power. The average price of gas to

markup to citygate) declined 16 percent in real terms fromg|ectric utilitiesfell by $0.57 perthousand cubideet (1994
1988 101994 (Figure 23). This s striking given that some  qg|lars) or 19 percent from 1993 to 1994.

analysts believed that the switch to straight fixed-variable from

modified fixed-vqriqble rate design would increase the averaggne largest actual price change (and second largest percentage
cost of transmission for these low-load-facs@ctors. As  change) also occurred in the Western Region, but in the
d!scussed earlier in this chapter, a number of c9n5|derat'|ons thsystemindustrial sector. The real average price of gas to
elther upyvard or downward PIESSUIES O Maximuim tariff rategyqustrial sers fell $1.20 per thousand cubic feet (27 percent),
for plp(.elln'e transportation. A possible rea}sfon the Iower. perhaps because of competitipom Canadiarimports. The
transmission markup to these sectors is that the highejggg price of $4.45 per thousand cubic feet (1994 dollars) was
reservation charges are being spread over a highene of  the third highest in the onsystem industrial sector, and by 1994,
deliveries. Also, the regulatory changes during the period mayhe \western Region hamhly the fourth highest industrial gas
have permitted some LDC's to exploit previously unavailable prices. The average real price to industrial users fell by 10 to 16
lower cost transportation options. percent in all other regions during the period.
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Figure 21. Transmission/Distribution Markups by Sector, 1988 and 1994
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Source: Energy Information Administration, Office of Oil and Gas, derived from: 1988: Natural Gas Annual, Vol. 2(November 1993); 1994:
Natural Gas Monthly (August 1995).

Figure 22. Indices of Transmission/Distribution Markups by Sector, 1988-1994
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Figure 23. Indices of Residential and Commercial Distribution Markups and Citygate Transmission
Markup, 1988-1994
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Source: Energy Information Administration, Office of Oil and Gas, derived from: 1988: Natural Gas Annual, Vol. 2 (November 1993); 1989-
1994: Natural Gas Monthly (August 1995).

Figure 24. Percentage Change in End-Use Prices by Sector and Region Between 1988 and 1994
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Notes: Changes were calculated in 1994 dollars. Industrial end-use price data represent onsystem sales only. The onsystem share of industrial
deliveries was 43 percent in 1988 and 22 percent in 1994.

Source: Energy Information Administration, Office of Oil and Gas, derived from: Natural Gas Monthly (August 1995).
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The price changes wer®t as dramatic for residential and
commercial users, but average real prices in these sectors did
fall from 2 to 10 percent inevery region, with two
exceptions—residential prices in the Northeast and commercial
prices in the Western Region. The price of natural gas to
residential users rose $0.47 per thousand cubic feet (6 percent)
in real terms in the Northeast Region. Residential gas prices in
the Northeast were higher thanaimy other region throughout

the period and reached $8.06 per thousand cubic feet in 1994.
The largest decline in real residential prices occurred in the
Midwest where real pricdsll from $6.15per thousand cubic

feet in 1988 to $5.56 in 1994 (10 percent).

tamsportation rates betwe2888and1994.Specifically,

B3fdseparated the pipeline’s merchant/ shipper role;

unbundlettansportation, storage, and ancillary services;

changed the method of computing transportation rates; and
initiatagexity release program that allows customers to
reassign their capacity rights for a revenue credit. The costs t
pipeline compangesnpdfing with Order 636 and

restructuring their operations (transition costs) have also

affected rates. As ol 2@Eu$R.7billion in transition

costs, for eventual recovery from pipeline customers, had been
filed at FERC.

Prior to FERC Order 636, Order 436 (issued in 1985) initiated
In the commercial sector, the largest real price drop alsondustryrestructuring by encouraging pipeline companies to

occurred in the Midwest. Commercial prices fell from $5.51 to
$4.98 per thousand cubic feet during the period (10 percent) in
this region. While the prices in most other regions fell from 2 to
10 percent, prices rose $0.44 pleousand cubic feet, or 8
percent, to commercial users in the Western Region. This
increase moved the Western Region from the third to the second
highest priced regiofor commercial gaasers between 1988
and 1994.

Between 1988 and 1994, citygate prices, the average delivered
price of gasto the local distribution compaisgreased
$0.46 perthousand cubic feet, or 13 percent. Although the
average citygatprice may not broadly apply tany specific
customer sector, it may indicate the regional cost to customers.
Comparing 1994nd1988citygateprices across the regions,

the price decrease ranged from $0.26 per thousand cubic feet (8
percent) in the Central Region to $0.72 per thousand cubic feet
(19 percent) in the Midwest (Figure 25). For all but two regions
(Northeast and Central), the decrease indhgayate price
exceede®0.50 per thousand cubic feet, representing at least a
15-percent reduction sind®88.The smaller reduction in the
Northeast probably
incremental pipeline capacity added between 1988 and 1994 as
well as the great distance between this region and the major
supply areas of both the United States and Canada. For each
region, the decrease @itygateprices exceeded the average
decrease in the wellhead price ($0.22 per thousand cubic feet).
This points to an overall reduction in the cdstsinterstate
transmission. The relativegharper declines in the Southeast
($0.56per thousand cubic feet), Midwest ($0.72 per thousand
cubic feet), and Southwest ($0.62 per thousand cubic feet) may
suggest that local distribon companies in these regions derive
more direct benefits from reduced transportation costs.

Conclusion

FERC Order 636,issued in1992 and implemented in
November 1993, probably had the most significant direct effect

reflects the costs associated with e

offer apsass. Open accgg®moted producer competition,

exerting downward pressure on wellhead prices. Other

legislation and policies, such as the Clean Air Act Amendments,
have indirectffectedtransportation rates by expanding gas

markets and/or encouraging conservation, Also, rates paid
bd®98%and 1994 were strongly influenced by greater

efficiency in operations, the cost of capacity additions, and take-
or-pay costs incurred by pipeline companies.

Additional conclusions are:

On average, customers are paying less (in real terms) for
natural gas service 1994,compared witi988. This
includes declines of 11 and 13 percent in the wellhead
and citygate prices, respectively, and an average decline
of between of 3 and 19 percent imprcesuser
Residential and commercial prices generally declined the
least, while eletifitic prices declined thenost.
Onsystem industrigbrices declined almost 15 percent
between 1988 and 1994.

Between 1988and 1994, total transmission and
distribution markups to the residential and commercial
sectors refagiypambnstant in real termsyhile
comparable prices to the onsystem industrial and electric

tilitwisectors declined dramedilly by 20 and 42 percent,
respectively.

Transmission costs, the cost of moving fasm the
wellhead to the local distributor, decreased 16 percent in
real terms HE®@eand 1994. However, the
decrease in the transmission component was almost
compbéfidy by araverage real price increase of 7
and 13 percent in the local distribution company markup
for the residential and commercial sectors, respectively.
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Figure 25. Citygate Prices by Region, 1988 and 1994
(1994 Dollars per Thousand Cubic Feet)
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Source: Energy Information Administration (EIA), Office of Oil and Gas, derived from: a special extract from Form EIA-857, “Monthly Report of
Natural Gas Purchases and Deliveries to Consumers.”

Although total transmission and distribution markupsto e Comparing pre- and post-Order 636 rates in the corridors

captive residential and commercial consumers have served by multiple pipelines suggests that transportation
remained fairlyconstant in real termghey may be servicesoffered by differentpipeline companies may
benefiting from théncreased competition in interstate have been more comparable over the period. The
transportation. variation among pipelines in a corridor is
decreasing—with the decrease being more pronounced
e The analysis of maximum allowabigtes suggests that for low-load-factor customers. The comparison shows
low-load-factor customers have benefited less than high- some convergence of ratesli9iheeti1 994 for
load-factor customers from the recent regulatory changes. several of the corridors. One possible explanation is that
Although both categories saw bothcreases and increased cotitipa andintegration of the pipeline grid
decreases in tariffs, in all cases the change was more may have increased the comparability of services offered
advantageous to the high-load-factor customers. by pipeline companies. In addition, Order 636's directive
to use a commomate design methofbr all pipeline
e \While other influencesmay have mitigatedSFV’s companiesnay have led to more similarity in the rates
downward pressure on high-load-factor rates and upward offered by pipeline companies serving the same corridor.

pressure on low-load-factor rates, the change in rate
design was the dominant influence in widening the gap e Total revenues generated by the capacity release program

between the rates paid by the two groups. Except for the from November 1993 through March 1995 totaled $568
change in rate design, other key determinants of firm rates million. Trading of capacity has increased significantly
would tend to have the same general impact on customers since the program began andrepresetihys 13
regardless of their load factors. percent of the overall volumes moved to market. On

average, capacity trades ab4xpercent discount from
maximum rates.
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e The regional ratedor releasedfirm capacity vary or the relative unavailabilityreleased capacity in the
significantly. Rates in the Southeast are higher than those region.
in other regions possibly because of capacity constraints
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5. Information Sources

In October 1993, the Energy Information Administration theteaydor 30 days after it is posted. CIPS is available to

(EIA) publishedEnergy Policy Act Transportation Rate Study: everyone without clige and can be accessed using a personal

Availability of Data and Studieso fulfill the initial computer with a modem.

requirements of Sectioh340 ofthe Energy Policy Act of

1992. That document summarized a number of available FERC Gas Pipeline Data System (GPD)

sources of information that might illuminate the impact of

Federal policies on natural gas transportation patterns angh June 1995FERC made a new electronic bullebpard

rates. This chapter follows on the earlier EIA study by available to users desiring information on jurisdictional

discussing changes in the availability of data, information, anccompanies' gas pipeline transportation and storage activities.

analyses on natural gas transportation patterns and rates. Tligis system provides free electronic access to interstate

chapter first reviews publicly available information collected pipelines’ tariffs, to regulatory reports and to interstate

by Government agencies. Next, the chapter summarizesinderground storage reports. dtso provides access to

initiatives undertaken by industry-sponsorgdoups and  environmental guidelines imposed on individual pipelines. The

private firms. tariff data are expected to be updated as necessary. Software
and information that users can download from FERC's Gas

Perhaps the most striking advance in this area is the rapigipeline Data System (GPD) to theivn computer systems

improvement in electronic dissemination of information. In include the following:

fact, this chapter focuses tww electronic communications

are opening up access to data and widening opportunities for e FERC Automated System for Tariff Retrieval (FASTR)

analyses. In both the public and private sectors, automated data

accesshulletin boards, instantaneous communications, and e Form 2, “Annual Report for Major Natural Gas

electronic transactions are becoming the common medium. Companies”—Data for one calendar year (including

These changes not only broaden the availability and use of Lotus spreadsheets for selected pages) filed annually

information but also reduce the cost of obtaining and updating

it. This, in turn, may further improve market fluidity. However, e FERC Form 2-A, “Annual Report for Non-Major

despite improvements in recordkeeping and dissemination, no Natural Gas Companies”—Data for one calendar year

additional information is available on the cost of transmission. filed annually

Data on the prices paid, as opposed to the maximum and

minimum lawful tariff rates, are still not available. e FERC Form 11, “Natural Gas Pipeline Company

Monthly Statement”—Monthly data filed quarterly.

Government Data Resources In addition, FERC will periodicallpost information on natural

gas pipelines of general interest under heading “Miscellaneous

Files” on the GPD.
FERC Electronic Bulletin Boards

FERC Automated System for Tariff Retrieval (FASTR).
FERC has installed bulletin boards that provide access to th&éhe most comprehensive source of information regarding
FERC data that are maintained in electronic form. Thesdnterstate pipeline company services, rates and related
bulletin boards display announcementsfita access, hold  information is the pipeline company tariff. FERC requires each
software for filing and using reportedata, andprovide natural gas company over which it has jurisdiction to file a
technical instructiongor using the software and the data tariff in book form and oelectronic media. FERC regulations

systems. prescribe that a company's tariff “...must contain, in the order
named, sections setting forth a table of contents, a preliminary

Commission Issuance Posting System statement, a map of the system, the rate schedules, general

(CIPS) terms and conditions, service agreement forms, and an index

CIPS is an electronic bulletin board servibat provides
access tdhe texts of formal documents issued by FERC. It
includes the full text of daily issuances, news releases,
Commission agendas, a list of daily filings, a list of documents
issued, and letter orders. This information remains available on
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of purchasers” All general tariff items are in Volume 1 of a information of a more specialized nature. To date, electronic

company’s tariff. Rate schedules to cover particular services or filing of Volume 2 and/or 3 has been voluntary.
special situations not covered under the general tariff are filed

separately in Volumes 2 and 3. In many instances the actual At present, the FASTR system provides the user with the
contract for the service is filed. ity to view the pages of tariff filing on a computer screen.

Thus, for example, one could retrieve the entire filing for a
FERC has developed and maintains a computer-based software given company and “pagelt timstighone could do
and data system that contains most of a jurisdictional natural withatttecopy filing. In addition, the FASTR system
gas company’s tariff filing. These are accessed using FERC’s allows the user to select desired parts of one or more
Gas Pipeline Data system. The softwareniswn as'FERC companies' filings by using one or more user-defined criteria
Automated System for TarifRetrieval,” more familiarly (e.g., only effective rate schedubdk, serviceagreement
known by its acronym “FASTR.” The database contains forms, etc.). Using the FASTR system, any sheet, section (e.g.,
Volume 1 information, with the exception of the system map, table of contents, preliminary statement, general terms and
for some 108 jurisdictional natural gas companies (as of this conditions, etc.), or the entire tariff filing can be displayed on
writing); it also contains some information from Volumes 2 screen, printed, or written to a separate computer file. Further,
and 3 for selected companies. Appendix F includes a list of the the user can do simple or complex word searches, write the text
companies currently available in the database. FERC's and/or “header records” of selected tariff sheets to separate
regulations require jurisdictional companies that, beginning on files, display the docket numbers associated with selected tariff

October 31, 1989, either (f)ake any change to a tariff, or (2) sheets, and others.
submit a general rate proceeding pursuant to section 4 of the

Natural Gas Act, to file Volume 1 informatidnom their Currently on the FASTR system, only active records are
tariffs in an “electronic medium.” To date, nearly all available to be downloaded by a user. No electronic rate data
jurisdictional companies that file general rate tariffs are are available before October 31, 1989. The date of the earliest
available. A few jurisdictional companies are not currently effective rate schedules available in the tariff database will vary
included; these are companies that have not made tariff by company, and could be virtually any date from October 31,
changes or filed rate cases since October 31, 1989, and a fel989, tothe present. As of this date, archive records are
that received waiverd. The FERC system contains no available only on-site at FERC; prospective users can copy
information from nonjurisdictional companies, such as these records to an electronic medium. FERC is in the process
intrastate pipeline companies or local distribution companies of compiling archive records into one database and plans to
(LDC’s). have this database available before the endl1285.
Eventually, FERC plans to store archive records in separate
Volume 1 is the center of a company's tariff filing. For an files corresponding to the year of disposition of the records.
interstate pipelineompany, for example, it contains the rate
schedules for “open-access” transportation service provided The FASTR system is a PC-based, menu-driven system. Figure
underits blanket certificatéor service, together with general 26 shows the Main Menu. The first item: “Read or Print Tariff
terms and conditions for such servicete schedule Filings” presents a directory or listing, sorted by company
explanatory material, sample service agreement forms, and an name, of allotarifes available in the tariff database.

Index of Purchasers. For example, if a pipeline company After makisgleztion of the company(ies) and tariff
imposed separate charges for the use of individual segments of volume(s) to retrieve, the user “tells” the system whether to
its system (zoned rates), these would be specifiéd mrate retrieve the entire tariff filing or a sub&ibsequent menus
schedule. As mentioned above, Volumes 2 and 3 contain tariff lead a user through the functions available in the system.

Figures 27 and 28 are randomly drawn excerpts from two
"Federal Energy Regulator_y Commission, 18 CFR Part 154. Oncompanies' tariffs that were accessed, selected, and printed
September 28, 1995, FERC issued a sew of instructions and  ysing FASTR. Figure 27 is a sample table of contents of the
standards for filing rate schedules and tariffs, Order No. 582. Changegyriff of a particular pipeline company. Figure 28 is a sample

reflecting these newly issued instructions are discussed at the end 8“ a currently effective rate scheddie a particular pipeline

th|s7;ect|odn. ¢ . .  the fil el company. These figures are illustrative of the output that is
n order 1o receive a waiver ol the ling, a pipe tEmpany available from the FASTR system.
must show that it cannot reasonably file electronic@llyly a few

companies have requested these waivers.
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Figure 26. Main Menu from FERC FASTR System

Welcome to Uersion 3.1.2 of PASIR,

the FERC Automated System for Tariff Retrieval
Produced hy the Federal Enerqy Regqulatory Commission

Choose Function
Read or Print Tariff Filings
Printer settings
Save part or all of the database from Main to floppy disk
Load part or all of the database from floppy disk to Main
When was database last Updated?
Make sure this is a good copy - Uirus check -
Change Yorking Directory (main datahase)
D0S Function
Text Editor
8t Export sheet headers to a spreadsheet or DBMS, etc.

(12> {1 )or {initial letter> :- go to menu line
{Enter> :- execute choice, {F18} :- customize display, {Esc> :- exit to DO

Source: Federal Energy Regulatory Commission (FERC).
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Figure 27. Sample Page from the “Table of Contents” Section from the Tariff of an Interstate Pipeline
Company, as Displayed by the FASTR System

TABLE QF CONTENTS
THIRD REVISED UOLUME NO. 1

Preliminary Statement

System Map

Schedule of Rates and Charges

Rate Schedules

FTS
sCT
ITS
P35
NNT
135

USAS

General Terms and Conditions

Definitions
Electronic Bulletin Board
Measurement Procedures
Quality
Procedures for Requesting Service
Facilities
Conditions of Receipt and Delivery
Mominations, Scheduling and Curtailment
System Management
Transportation Balancing
Possession of Gas and Responsihility
Force Majeure
Unauthorized Gas
Capacity Release
Termination of ServicesRight of

First Refusal
Transition Cost Recovery Mechanisms
Interruptible Revenue Crediting Mechaniszm
Miscellaneous Revenue Flowthrough Adjustment

FASTR = FERC Automated System for Tariff Retrieval.
Source: Federal Energy Regulatory Commission (FERC).
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Figure 28. Sample Sheet from the Tariff of an Interstate Pipeline Company, as Displayed by the FASTR

System
Questar Pipeline Company
FERC Gas Tariff SUBSTITUTE FOURTH REVISED SHEET No. 5
First Revised Volume No. 1 Superseding

SUBSTITUTE THIRD REVISED SHEET No. 5

STATEMENT OF RATES

Base Annual Currently
Rate Schedule/ Tariff GRI Charge Effective
Type of Charge Rate Surcharge Adjustment Rate
1/ 2/
(@) (b) (c) (d) (e)
TRANSPORTATION
$ $ $ $
Firm Transportation - T-1
Monthly Reservation Charge
High-load-factor customers
Maximum 4.99089 0.21800 - 5.20889/Dth
Minimum 0.00000 0.00000 - 0.00000/Dth
Low-load-factor customers
Maximum 4.99089 0.13400 - 5.12489/Dth
Minumum 0.00000 0.00000 - 0.00000/Dth
Usage Charge
Maximum 0.00292 0.00850 0.00226 0.01368/Dth
Minimum 0.00292 0.00000 0.00226 0.00518/Dth
Authorized Overrun Charge 3/

Maximum 0.16700 0.00850 0.00226 0.17776/Dth
Minimum 0.00292 0.00000 0.00226 0.00518/Dth
Unauthorized Overrun Charge 10.00000 4/ - - 10.00000/Dth

No-Notice Transportation - NNT

Monthly Reservation Charge
Maximum 0.46305 - - 0.46305/Dth
Minimum 0.00000 - - 0.00000/Dth

Interruptible Transportation - T-2
Usage Charge

Maximum 0.16700 0.00850 0.00226 0.17776/Dth
Minimum 0.00292 0.00000 0.00226 0.00518/Dth
Unauthorized Overrun Charge 10.00000 4/ - - 10.00000/Dth

FUEL REIMBURSEMENT - 1.5% in-kind for Rate Schedules T-1 and T-2.
OPTIONAL VOLUMETRIC RELEASES 5/
Firm Transportation - T-1
Maximum 0.16408 0.00717 - 0.17125/Dth
Minimum 0.00000 0.00000 - 0.00000/Dth
Pipeline Usage Charges Applicable to Volumetric Releases 6/

Maximum 0.00292 0.00850 0.00226 0.01368/Dth
Minimum 0.00292 0.00000 0.00226 0.00518/Dth

OTHER CHARGES:
Marketing Fee: - As negotiated between Questar and shipper when Questar actively markets shipper's released cgpacity.
Request for Firm Service Charge: According to 8 5 of the General Terms and Conditions.
Imbalance Charge: According to § 12 of the General Terms and Conditions.

Issued by: L.F. GILL, VICE PRES.
Issued on: December 8th, 1994 Effective: October 1st, 1994

FASTR = FERC Automated System for Tariff Retrieval.
Source: Federal Energy Regulatory Commission (FERC).
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Because of the size of the files, the entire database cannot be ¢ An explicit statement of discounting procedures and
downloaded in one step. Individual companies must be policies

selected and downloaded one atime. Downloading an

average company tariff takes approximately 5 minutes; e A breakdown otist of topics within the general terms

however, the user is only allowed 60 minutes of consecutive and conditions section. (THacilitdte a user's
log-on time and 6 hours totahe in any given day. Therefore, efforts to identify and understand the details of a given
it will take several log-on sessions over a period of days to company's rate schedules.)

download the entire database.
e A semiannual Index of Customers for non-open-access

Overall, the FASTR system provides quick, reliable and pipeline companies (replacing the Index of Purchasers)
relatively easy access to the rate and service information that shows firm transportation services and contract
contained in interstate natural gas pipeline company tariffs. derfmndeach customer for eachte schedule
However, the tariffs contain only maximum and minimum (information not currently required). The companion
rates, and not the price charged for services in markets where rule requires that open-access pipeline companies
discounts might be avdike. As the FASTR databases contain provide similar information on downloadable files or on
information pertaining only to jurisdictional companies, a their respective electronic bulletin boards.

customer must look elsewhere faate information if he

requires service from nonjurisdictional entities, such as local Other changes also improve the usefulness of the electronically
distribution companies. A customer cannot determine from a filed®ata. All rates must be stated in terms of price per
tariff if alternative sources of pipeline capacity are available. thermal unit (as opposed to units of volume). Header records

for tariff sheets will include a citation to the pertinent FERC
On September 28, 1995, FERC issued Order 582, a new final Order alonhevitERC docket number and issue date.
rule governing the form and composition of interstate natural Companies will be required to use FERC'Sheet
gas pipeline tariffs and the filing of rates and charges forPagination Guidelindor the designation of replacement tariff
interstate transportation of natural gas. This rule was adoptegheets. Without the pagination standard, there is no way to
in order to conform tariffs and rate schedules to recentensure that tariff sheets appear in the proper order nor would
regulatory and structural changes in the induStry. The newhere be a uniform sorting methodology available for use in
procedureswill alter, to some degree, the information on analyzing the succession of effective tariff provisions and rate
interstate  pipeline  companies’ transportation  andschedules. Finallyall companies thatave not yet filed their
storage activities. The changes are intended to reflect industrariffs electronically would have to do so by January 26, 1996.
and regulatory practices in the post-636 environment of
unbundled transportation and storage services. Thé&ERC Form 2: Annual Report of Major Natural Gas
order reorganizes tariff an@te schedule filings, eliminates Companies. FERC Form 2 collects financial and operational
outmoded regulatory requirements, and streamlines FERGnformation from major interstate natural gas companies
regulations. subject to the jurisdiction of FERC. The report is required to be

filed on paper and on electronic media by April 30 following
Some of the new information that companies must provide arghe close of the report ye#ir. FERC Form 2 respondents are
as follows: major natural gas companies who sold for resale, transported,

or stored for a fee a combingatal of more than 50 billion

e A summary rate sheet, showing the currently effective cubic feet of natural gas in each of the previous 3 yéars. The
rates and charges under each rate schedule

Sufficient information (e.g.all components of rates, 80rder582 temporarily suspends electronic filings pursuant to

Iocatl.on. of currently effecFlve rates within the tariff, subpart D of FERC'segulations because some of the revisions to the
description of the calculation of monthly Charggs for electronic filing requirements have not yet been completed. FERC
each rate coponent) sahat a customer could duplicate  pjans to hold aechnical conference to complete electronic filing
the computation of a monthly bill received for services specifications in the near future. During the suspensialy, paper
rendered, or be able to compute accurately what the:opies of the filings under subpart D will be required.
charges would be for a specific set of desired services  #0n September 28, 1995, FERC issued Order 581, which revised
reporting requirements for jurisdictional natural gas companies. The
primary impacts of the revisionare noted here; however, the
FERC issued Order 581, “Revisions to Uniform System of revisions will apply only to data for 1996 and beyond.
Accounts, Forms, Statements arepBrting Requirements for Natural 8 FERC Or88d revises the definition of companies that are
Gas Companies,” at the same time as Cs8&r These companion requirediite FERC Form 2. In the future, Form 2 will be filed by
orders synchronize recordkeeping, filing, and reporting standards foeachmajor interstate natural gaempany that has transported or
jurisdictional interstate natural gas companies. Order 581 is discussed stored for a fee a combined total of natural gas exceeding 50 million
in the next section of this chapter. dekatherms in each of the 3 previous calendar years.
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data collected include financial and operating statistics on of pipeline activities will continue to be limited to those
pipeline and storage activities. Specific data include jurisdictional companies required to file Form 2.
depreciation, amortization and depletion, income statements

and retained earnings, materials and supplies, salary and wage FERC Form 11: Natural Gas Pipeline Monthly Statement.

distribution, construction work in progress, operating Form 11 is designed to obtain monthly information on selected

revenues, and operation and maintenance expenses. revenues, income statements, and other items. In the future
Form 11will be filed once each quart&. The form has been

The data collected are used by FERCpipeline regulatory revised to provide data that will be consistent with the revised

review and ratesetting. bBddition, other government agencies Formmualreports. The revised form will include separate

also use the data: DOfar policy issues, EIA fostatistical data on the quantities and revenues of third-party

purposes and publications, and State regulatory commissions transportation and storage. Currently, Form 11 is filed by 52

to gather information for policy and regulatidfERC has companies.

revised its data collections to reflect the changes brought about
by FERC Order 636, the Energy Policy Act of 1992, and The Federal Government has been collecting similar monthly
industry developms. On September 28, 1995, FERC issued data from major pipeline companies since D&8émber

Order 581, “Revisions to the Uniform System of Accounts, Currently, FERC collects these data monthly from natural gas
Forms, Statements and Reporting Requirements for Natural companies on paper and, since 1988, in electronic form. The
Gas Companies.” The major thrust of the revisions to Form 2 report must be filed by any natural gas congsany
is to identify revenues from transportation of gas for others. combined gas sale for resale and gas transported or stored for
This information is needed to understand current pipeline a fee exceeded 50 billion cubic feet in the previous calendar
operations. yedf. Like other FERC data collections, the data are collected

for regulatory and not statistical purposes; therefore, they are
For example, the Form 2 schedule for reporting transportation not treated as proprietary. Form 11 contains data on revenue,
revenues and volumes formerly applied to gas transported for expenses, and sales along with volumetric data on purchase:s
others. It requestetittle detailedinformation about these and production. Each month, data are collected for the prior
transactions because thegre not an important component of month, the report month, and the final data for the same month
the pipeline companies’ activities. With the unbundling of the in the previou&year. The Form 11 electronic data are filed in
transportation component of a pipeline company’s business, a uniform, standard format. This allows for easy comparison
this schedule now applies to almost all of the gas that moves on of data from one company to another.

jurisdictional pipelines. In addition to volumes, revenues, and
applicable rate schedules, the revised schedule requires The Form 11 data do not include transportation rates, pipeline

revenues to be disaggregated by type (Transition Costs, capacity, or locations. However, future Form 11 data will allow
Operating, Other, and Gas Research Institute (GRI) and calculation of an estimate of average transmission rates by rate
Annual Charge Adjustment (ACA)), as well as by zone and schedule.

rate schedule. Other revenues in the revised schedule include
both reservation charges and usage charges. The schedule for
transmission system peak deliveries has also been changed. In
the revised schedule, volumes of gas transported are separated
into (1) no-notice, (2) firm, and (3) interruptible. Volumes of
gas withdrawn from storage are also separated by type into
firm and interruptible.

Data collected in this new format have the potential to provide

a more detailed picture of annual pipeline operations than is

currently available. These improvements will help in the

analysis of transportation operations and their financial

implications in the new transportation environment. However,

the Form 2 datawill still have limitations—they are only

available annually; they focus time individual companies and

not on markets; and they presume that pipeline regulation will

continue to fOHOW_the established “C.OSt-p|US" methodology. #Revisions to the Form 11 data collection system were included
Although the revisions to Form ®ill make more data i, FERC Order 581.

available, additional information on variations in pipeline  #4, the future, firms reporting on Form 11 will be companies that
operations during a calendar year are not available; therefor@sansported or stored for a feere than 50 million dekatherms in
seasonal changes and peak-period operating constraints canmgich of the three previous calendar years.

be analyzed from the Form 2 perspective. Moreover, coverage ®Under Order 581, the submissions are quarterly.
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of the future will go one step further and provide real-time
information network connections that will permit continuous

Other Information Resources

and Studies information exchange between pipeline companies and
shippers.
. . ) Shortly after FERC Order 636 was issued, it became obvious
P'pe“ne Company Electronic that more standardization was needed. In order to address this
Information Systems problem, fiveworking groups werereated, consisting of

members from FERC and the industry. These working groups

. led to the formation of the nonprofit Gas Industry Standards
Bulletin Boards Board (GISB) in September 1994. The Board’'s mission
) ) o . includes developing standards for electronic information

FERC Order 636 reqed interstate pipeline companies to Use gy change and electronic communication. It was set up as a
electronic bulletin boards (EBB's) for transportation capacity temporary organization, and an affirmative vote of its members

release information and transactions. With the Order 6364 necessary for the GISB to continue afteiiritial 2-year
requirement for pipeline companies to separate their sales anglioq

transportation services, it became necessary for shippers to

arrange for their own transportation services. Order 636gRc and the workingroupsinitiated actions to require
provided shippers with a way to dispose of exira capacity bysiandardization and to increase the electronic access to
releasmg capacity that Wouldl then be advertised as available t¢5rmation by requiring that pipeline companipeovide
other shippers on the bulletin boards. “downloadable” files. These downloadable files must also meet

, . o , , _ basic standards and can include more information than is
The first FERC-required pipeline EBB’s became operational e quired on the EBB's. In May 199BERC consolidated its
1993, with little standardization. Most bulletimoards were requirements (Order 563A) for standardizEBB's and
DOS-based, a'_thO‘,Jgh three egrly ones were \,N,INDOWS'downIoadable files. This order extended and standardized the
based. Most pipeline companies designed individual ,EBBcontent and procedures for accessing and maintaining
systems; a few elected to band together and have similagntqrmation. The downloadable files are requirecptovide
though notdentical ones. Each pipeline company seemed t0anerg| information that covers issues including offers to sell
have a¢fferent need; while some pipelines had many capacnmm capacity, bids for capacity, awards of capacity, withdrawal
transactions, others had few. Because FERC Order 636 did ngf 4nacity offers and bids, operationally available capacity,
specify what information the bulletin boards should include, unsubscribed firm capacity, and customer indexes describing
the most difficult aspect of dealing with EBB’s is their great existing firm contracts. In November 1998ERC ordered
variety. Accessing the EBB's is often complicated. In addition, gpjnners to report information on the maximum tariff rate for
having to use different software for edeBB raises the cost  ansnortation service, as well as the actual price paid for that
of using more than one. service on their downloadable files.

The most rudimentary EBB’s merely display information and, the pipeline information contained in the downloadable files
in some instances, allow users to post information. Since th‘?nay be mandatory, optional, or conditional, but must be
initial purpose ofthe gas pipeline company EBB'S was 10 comparable with the information listed on a pipeline
fagll!tgte the cgpgcﬁy releaﬁmctlon, information on these company’sEBB if the pipeline maintains separate EBB and
activities was h|gh||ghted. If pacity release awards have been. downloadable files. Individual data items must specify the
made, the rate paid, the routing, and the amount of capacityerice 1o which they apply (transportation or storage) and if
accepted byeach replacement shipper are displayed. Somgpey are per day, month, year, or seasonal. In addition to the
EBB's only list the dollar amount of the rate, while others also j¢tar_term beginning and ending dates, the minimum term

tell if this is themaximum rate allowed. If the purchase of 5,y if the offer is prearranged, it must include as mandatory
capacity is a prearranged deal at the maximum rater ca the following items:

term of 31 days or less, it is not subject to bidding. The

available routing information also varies BBB; some list e Pipeline rate schedule applicable to the offer
only the origin and the destination of the capacity being

released. Others list evenpde on every route that might be e Awarded quantity and rate

used. Howeverall EBB’s list theamount of capacity that is

released. e Rate form (whether reservation charge only, volumetric

. i i charge only, or a blended rate)
More sophisticated EBB’s have standardized file transfer

capability. This allows users dmwnload the information from e Indicator showing whether capacity is being released on
the board to their own computers, work with the information, a volumetric or thermal basis
and then upload their responses back on the EBB. The EBB'’s
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e Gas transaction point where capacity is released releases. A typical electronic trading system anonymously fills
gas orders with offers, matching the highest bid with the lowest
e Gas transaction point where capacity is to be delivered offer.

e |Indicator showing if the award was prearranged, Electronic System AccessThe rapid expansion of electronic
permanent, or recallable. information on natural gas transportation systems and markets
should provide more information on certain parts of the
Although GISB and FERC have made significant progress intransportation market. Data from Government sources are now
defining the standards, protocols and contents for electronienore accessible than ever before. Data available from private
information systems, some issues remain. FERC and GISBources, whether mandated by regulation such as the gas
continue to meet andork toward a consensus on workable pipeline EBB’s and downloadable files or induced by market
practices.Among the major areas stilinresolved are the value such as the integrated systems, are also more acc@ssible.
standards and protocols that will allow users to uploadTogether, these electronic information systems can enhance
files, that is, write information back to the pipeline’s computer. well-informed markets. Moreover, these data systems allow
In September 1995, FER®Id a public conference to address more extensive analysis of historical data. One significant
these issues. limitation of the EBB’s, however, is that they capture rate
information only for the traded capaci{¥3 percent of the
Despite problems caused by the initial lack of standardizatiormarket in 1994). Tése rates are not necessarily representative
of EBB'’s, the number of transactions in the capacity releasef the remaining 87 percent of the pipeline capacity market.
market has almost tripled between November 1993 and March
1995 (see Chapter 4). For exde) there were 42,268 capacity
release transactions during December 1994, compared wit ;
14,781 transactions in December 1993. However, an bther Information Sources
overwhelming percentage of the awards posted on EBB’s ar . .
for released capacity from prearranged deals and not frorﬁ‘l' Zinder & Associates: Summqry Qf Rate
open bidding. Schedules of Natural Gas Pipeline
Companies
Integrated Systems for Information Exchange.Over time,
the industry recognized that more centralized, integratedror 45 years, Zinder Companies, Inc., has been publiBaitey
systems would be valuable. This realization led to theSchedules of Natural Gas Pipeline Compari@smmary. It
development of several commercial systems. Four of thesevas started originally as a report for their clients, i.e., pipeline
integrated electronic systems have already been releasedompanies, but now it is widely available by subscription. The
Capacity Central is a real-time electronic brokering systemformat has remained nearly unchanged over the years; therefore,
matching spot buyers aseéllers of excess firm capacity in the it can be a useful source for those familiar with the publication's
less-than-30-day capacity market. This WINDOWS-basedlong history. After approximately 6 years of bepuplished
system encompassing six pipelines began trading on Decembguarterly, theSummaryis back to being published on a
14, 1994 The other system that began tradind @94, NrG  semiannual basis in 28. The data on U.S. pipeline companies
Highway, a Canadian WINDOWS-based system, is beingarefrom the FERC tariff filings. Th8ummarycondenses and
upgraded in 1995 tallow customers to request new contracts organizes the maximum angnimum tariff data into a format

and modify existing ones. A U.S. pipeline company, Tennecoghat is divided into sections by pipeline company.
will be part ofNrG Highway. In 1995 two morgystems are

coming on line—Rapid Exchange and Channel4. Rapid
Exchange is the electronic trading system of Té&aser
affiliate Prism Information, while Channel4 is the result of a
joint venture by EnerSoft Corporation and the New York
Mercantile Exchange.

Market Center Electronic Trading. Electronic trading is
increasingly available at market centers. From a small
beginning in June 1994, whaWilliams Energy Ventures’
Streamline system for trading gas supplies went online at the
Carthage hub, electronic trading has expanded to

approximately 18 market centers. It allows usersup and ®The data on the capacity release market, for example, used in
sell gas and capacity rights. They can (1) check price an@&hapter 4, were derived from information collected from pipeline
availability of gas, (2) submit bids and offers, (3) complete companies’ EBB'’s. Pasha Publications, Inc. collects and compiles this
legally binding transactions, and (4) prearrarggacity EBB information and publishes it.
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The report organizes rate schedulemto four identify major competitive transportation routes to selected key
classes—transportation, storage, sales, and suspended. Thtes; canpare current and prospective transportation rates for
transportation and sales sections give the rates the pipeline ifleeend routings; and develop gas netbapkice

companies charge for services, with footnotes that identify added comparisons based on existing and projected transportatior
cost elements or limitations. The storage section gives the rate rates less existing and projected wellhead prices. The report als
for storage but it does not show the exact location of the storage. includes analysis of the services and rates of independen

The suspended rate (major rate changes that havdileeden storage companies and hub operators.

with FERC, accepted, suspended, but areyepeffective}’

section allows the user to factor in rate changes that may occur Important criteria used for comparative purposes included:
in the future. Every listing shows the States or regions where the

natural gas company operates. As with the actual tariffs, the data ® Market characteristics, such as supply and end-use

in the Summaryare notuniform because companies structure profiles and potential throughput growth

tariffs based on thewwn operations, with differeservices,

measurements, rates, and formulations. e Pipeline system configuration, including system flow and
capacity

Foster Associates

e Current and prospective transportation rates to the year

In early 1995, Foster Associates published a new four-volume ~ 2010.
study on emerging competitive natural gas services, entitled
Competitive Profile of NaturalGas ServicesThe study Volumes lll and IV provide extensive informatiofor 32
enhances and updates an earlier competitive profile of U.gnterstate pipeline companies entering into the competitive
interstate pipeline companies published in the fall of 1991. Thénalysis. The corridor data usfed calculations irChapter 4
overall purpose of this multi-client-sponsored research projecivere based on information from the Foster studies.
is to examine the current and prospective competitive profile of
natural gas services. The primary goals ofshelyare to ~ GRI'S Pipeline Cost Trends Study
provide the following:
The Gas Research Institute (GRI) is conducting a study in 1995
e An overview of the current and prospective U.S. market,to identify pipeline cost trends and the elements affecting growth
with particular focus on market requirements, including in transportation cosfsom the early1980'sthrough the early
annual, seasonal and peak-day demand levels. 1990's.The studyrelies on datéiled by interstate pipelines in
FERC Form 2. It will update arevious analysis of trends in the
e A comprehensive comparative analysis of competingcosts of gas transmission and distribution from 1971 to ¥985.
service, with emphasis on transportation, storage and huBimilar resultsfrom the 1987 study are incorporated in the
services to meet current and prospective marketcalculation of transmission and distribution cdsts GRI's
requirements. annualbaseline projections. The currestiidy will update the
trends and revenue requirement assumpfmmgansmission
The study identifies new storage facilities and the developmentosts. It is expected to be published in late 1995.
of hubs as the mostynamic developments in today's gas
markets. The services provided by these new facilities bothncluded in the scope of thigudy is an examination of the
supplement and compete with pipeline transportation. The studgperation and maintenance costs of transmission systems; the
identifies existing storage and hub providers, as well asapital costs related to depreciation of facilities; and return on
prospective new providers and analyzes the costs and othévestment. The analysis will focus on aggregate cost trends of

aspects of the services they offer. gas transmission companies. The study will concentrate on cost
patterns and trendsr the industry as a whole. Although the
Volume | of the report is an executisammary. Volume Il circumstances and factors affecting costs vary for each pipeline,

contains an overview of the U.S. natural gas market plus sixio attempt will be made foresent cost trender individual
chapters each focusing tire competitive profile of a particular companies.

regional market: Northeast, Southeast, North Ce(Hast),

Southwest, Plains/Mountain, and Pacific. These chapters asse$be preliminary findings of the study are as follows:

the characteristics and potential for natural gas growth in each

region; evaluate the pipelines serving each market; review ® Revenue requirements have declined between 1981 and
available capacity release ddta each region'pipelines; 1992.

8Zinder Companies, Inc., Forewo@ymmary of Rate Schedules 8Gas Research Institutéactors Affecting Growth in Gas
of Natural Gas Pipeline Companie36 edition (March 15, 1995). Transportation Costs Since 19{@ovember 1987).

74 Energy Information Administration
Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



e Restructuring costs comprise a significant portion of
revenue requirements and by the B&80'saveraged
about $1.4 billion annually.

e Transmission costs, excluding fuel and power, are about
constant from 1981 through 1992.

® Storage costs declined from 1981 through 1992 as both
fuel and power and operating costs declined.

e Both transmission and storage costs intensities (cost per
unit of service) declined throughout the period, indicating
improved operating efficiency industry-wide.

® Costs for operating and maintenancO&M) of
transmission compressor stations have increased in real
terms, while the O&M costs associated with mains have
declined.

e Compression-related storage costs have not declined.

As was the case with the earlier cost trends analyses, the
updated study is a usefebmpilation of historic costs at the
aggregate level.

GRI Order 636 Study

The Gas Research Institute (GRI) is undertaking a study of the
effects of FERQrder 636 orlower 48 gas transmission and
burnertip pricesAlthoughOrder 636will significantly affect

gas transmission charges, theffects do not takglace in
isolation. One goal of thetudy is todetermine to what extent

the prices have changed as a result of Order 636. The study will
analyze whether the components of transmission, storage and
gathering costs haviendamentally changed or simply been
reallocated or shifted to other components of consumer prices.

The GRI study will try tsseparate changes attributable to Order
636 fromother events that are changing gas transportation
prices. The GRI study will develop aperational description of
gas transmission as a matrix for gas transmission costs, identify
where the cost for each component of transmission is, and
display the results in the matrix. For the purpose of improving
historical comparisons, trstudy will identifywhere the costs

for each opeation were “collected” pre-Order 636. The effects
of Order 636 oractual costs will be analyzed, as well as the
extent to which the effects on gas transmission eosteore
general than specific, for example, where the change is limited
to an individual pipeline or region. The GRI study is scheduled
to be available early to mid 1996.
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: only to approximate the cost of delivering gas when making
Conclusmn purchasing decisions. Thus, an entire segment of market

] ] information is missing. This type of price uncertainty may even
Improvements in access to dtteough new electronic systems, eqyce the efficiency of gas and transportation markets.
efforts to expand information systems tmpture the

transportation activities of pipeline companies, and the, aqdition, relying on data collected for smecial purpose,
information revealed by theentry of private marketers ¢,ch as regulation, for insight into econorbighavior or

integrating hub and transmission services all improve the)atems of market activity can be misleading. But, on balance,
availability and usefaless of information on gas markets. SOme fo thcoming improvements in data and data availability wil

FERC efforts seem to provide promif® future analyses contribute to understandingnds in gas pipeline transportation
including the FASTR system for quick access to information on gag

pipeline tariffs and more data on transportation and storage

transactions. In the future, EIA will continue to review data availability in

) o ) ) light of the needs of policy analysts and energy markets. The
Of course, even with the new accessibility and information, no?egular EIA cycle of datassessments aridrm reviews is

all the questions about gas pipeline operations will be answeregpecifically designed to address just such needs.
While additional information on pipeline capacity and users is

useful, data on the rates chardedpipeline services are still
not available. At best, currently available data allow customers
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Appendix A

Overview of Pipeline Design and Operational Factors

The principal requirement of the natural gas transmission peak demand. Underground storage facilities are also located in

system is to beapable of meeting the peak-day demand of its odyation areas. Thesées are also used to store gas that may

customers who have contraéts firm service. To meet this not be economically marketable at the time of prod@ction.

requirement, the principal facilities developed by the natural gas

industry are a combination tsthnsmission lines to bring the gas The great majority of storage is usedclastie mode of

to the market areas and of urgteund storage reservoirs closer injection in summer and withdrawal in winter. However, new

to the market areas to meet surges in demand. storage sites and an increasing number of older sites are uset
increasingly for off-season and short-term needs.

Transmission System Design The size of the transmission line depends in large part on the

availability of storage. Rather than size a line to meet peak-day

. L . __requirements, the line need only satisfy the difference between
The design of the transmission lines and integrated storage sit@s... needs and maximum withdrawal from storage as it enters
represents a series of design balances attempting to devise

. ; ) i 4 . market area. In off-peak periods, the line must be able to
most efficient and economical mix of delivery techniques given, ovide off-peak needs plus injection to storage. In addition,

the operational requirements facing pipeline companies. Thesg, o storage sitesayrequire thasystem flow beeversible

vary widelydepending on the.number and WPeS of CUSIOMers, 1y that the main transmission line in the vicinityabée to
and access to supplies, eithieom production areas or  ,ocommodate  this capability. The resulting pipeline

undqrground tsto.rageMany |nterstate.p|pel|ne systern; are configuration, including storage, may result in a comparatively
conﬂgured principally fpr the Ic_Jng-dlstance transmission of usage level in the off-peak season and a much higher, albeit
supplies from production _regions to market areéas  or shorter term, usage level during the peak-demand season.
underground storage facilities and are characterized as

“trunklines.” .At the other extreme are the mters_tate “grid” Often new systemare initially designed to handle volumes
systems, which generalt}perate in and serve major markgt beyondthe minimurmrequirement. A number of factors are
areas. Many of the grid systems can be categonzgd as r,eg'oqﬁ{/olved in calculating how much gas a pipeline can carry, the
dlstrlput|0n SEIVICes. Fo_r the mqsart, they receive .the|r most important being the diameter of the pipe and the pressure
supplies from major trunklines or directly from production areaspushing the gas along thépe® Because dfow dynamics

and transpprt gas to local distribution companies and OtheEioublingthe diameter of thgipe will increase the capacity
customers in more than one State. more than sixfold at approximately twice the cost. Increasing the

pipe wall thickness or strength of the pipe will enable the pipe

pnderground storage Is es.se_mﬁall eff|0|gnt andeliable . to withstand a greater pressure. The pressure pushing the gas is
interstate natural gas transmission. A pipeline company avo'dﬁsually provided by mechanical compression.

the need to expand transmission capacity from production areas

by contracting for oestablishing storage facilities. In market

areas where there is a strong seasonal variation to demand, th§¥rage sitepon development of a storagite, and in order to

are used as an alternative supply source, andf@istoad developand maintain adequate storage reservoir pressure to meet
balancing and to provide other services to customers. During thequired deliverability rates for withdrawal operations, additional gas is
nonheating seson, when customers do not use the full capacityinjected, and combined with the native gas, if any.

of the trunkline system, natural gas is transported and injected “°For instance, natural gas produced in association with oil
into storage. By the beginning of the heating season (lat@roduction is a function obil market decisions, whicmay not
October to earlyNovember), storagénventory levels are coincidewith natural gas demand awailable pipeline c_apacny to
generally at their annual peak. Working gas, that is, the portioHanSpon the gas to end-use markets. Another example is the storage of
of natural gas in storage sites ordinarily available for withdrawa®2> from low-pressure wells, where the gas can be injected during the

) ; . . . off-peak season and delivered, at high pressure, to the mainline durin
and delivery to market8, is then withdrawn during periods Oftheppeak season. aop g

9IStandard design codes require dibpipelines passinthrough
populated areas have their maximum operating pressures reduced for
8In addition to working (top storage) gasderground storage fety reasons. It became comm@nactice to maintain nominal

reservoirs also contain base (cushion) gas and, in the case of depleted diameter but increase wall thickness where a line had to be derated f
oil and/or gas field reservoirs, native gas. Native gas is gas that remains its surroundings, in order to keep the working pressure rating more
after economic production ceases and before conversion to use as a constant along the line.
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The design processself includes the development of cost dedicated supply of natural gas. Other tisebailer fuel

estimates for varioupossible combinations of pipe size, where the user typically has the capability to burn other fuels in
compression equipment, and interstation distancfisctohe the event thatatural gas is not available or is less economic
combination that minimizes transportation cost given the desired than the alternatives.

flexibility and expandability goals. New trunklines are typically

built with larger diameter pipthan needed initially, but only

with the currently required compression capacity. Compression i i ili i
can then be added, either in existing or new, intermediate Plpe“ne Utlllzathn

stations, to increase capacity as growth in load occurs. o ) ,
Pipeline companies prefer to operate as close to capacity as

possible, thus maximizing revenue; however, the average
. utilization usually does noteach 100 percent. Average
Customer ReqUIrementS utilization rates belowt00 percentmay not indicate that any
unusedcapacity is available in practice. A pipeline company
It is ultimately the customeequirements that determine the withighly seasonal loathay have a relatively low average
design capacity of pipeline system facilities. Pipeline companiestilization rate even if there is no unreserved capacity on its
seek to obtain a mix of customers and contract types in order to system. Yet becausdiffi€ulbe in balancing unused
maximize system throughput. Firm customeguirements, commitments for firm and interruptible transportation, it may be
generally written intadng-term transportation agreements, may unable to provide further interruptible service to comple-ment
be expressed as a reservation on system capacity for the receipt the high level of deliveries required during the peak-
and delivery of a maximum daily quantity gdés at specific consumption periods. Integration of storage capacity into the
points along the network. The pipelicempanyagrees to pipeline network design can increase average-day utilization
reserve capacity to provide a customer, such as a local rates. Storader usedsonal demand swings effectively
distribution company (LDC), industrial user, or electric utility, moves demand from one season of the year to another.
with a firm quantity on any given day. Pipeline companies must
stand ready tprovide up to the contracted-for capacity under unKiines, which are generally upstream of the market storage
firm contracts even though their customeray not actually areas, can be designed for a more constant load than the
transport or request transport of that gas. pipelines on the downstream side of the storage fields. Storage
is usually integrated into or available to thestem at the
LDC's are the principal providers of supply to end users. They odugionand/or the market end as a means of balancing flow
typically contract with pipeline companider a variety of levels thughout the year. Therefotejnklines serving markets
services, including transportation, and storage. They contract for with significant storage capacity have a much greater potential
firm service to meet the requirements of their high- priority for obtaining a high utilization rate because the load moving on
customers and for interruptible service to meet the needs of their these pipelines can be levelized. Furthermore, to the extent thes
lower priority customers. pipelines serve multiple markké&y;can also achieve higher
utilization rates because of load dsigr across the markets they
Some electricutility and industrialcustomers contract for serve.
service on an interruptible basis. Under interruptible contracts,
deliveries are subject to curtailments by the pipeline company Utilization on theyspedns operating closer to the market
or local distribution company when necessary to meet theareasand downstream of the storage fields is nfikedy to
requirements for delivery under firmmontracts. Rates for reflect the seasonal load profile of the market being served than
interruptible service are generally less expensive than for firm tilization on upstream trunklines. Thad-type systems usually
service. Transportation for interruptible customers is extremely operate at average utilization levels well below that of the
important to the pipeline companies in their efforts to maintain unktines, although during peak periods, usage levels are

a high pipeline throughput. generally also at much higher rates. Storage services are usually
highly integrated into the grid network to meet varying local

The demand for natural gasdsite diverse regionally. For market demands. Because grid systems have numerous

example, in the northern regions of the country where a high interconnections within the network, their overall usage levels

proportion of residential and commercial customers use natural depend upon what happens in thansudbtisesystem.

gas for heatingdeliveries undefirm service contracts are Pipeline segments that show a high degree of utilization are

highly seasonal becauseloé extreme weather variation. Other either serving a customer (or group of custothersjery
more temperate regions, such as the Southwest,be very flat load profile, or have a significant interruptible market.
dependent on natural gas used in the generation of electricity to

meet summer cooling loads. The use of natural gas for industrial Grid systems usually show a marked variation between high-
purposes also varies substantially from region to region. Some and low-flow levels, which reflects their seasonal and local
applications use natural gas for feedstocks and require a secure, market characteristics. In contrast, trunklines show less of .
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spread between the two as load tends tdalbly constant
because of the load management designed into the system.

The primary measure of pipeline utilization used in this analysis
is an estimate of average-day natural gas throughput relative to
estimates of system capacitySaate and regional boundaries.
Another measure used is system-wide pipeline flow rates, which
highlight variations inmonthly systemusage relative to an
estimated systemeak throughput level (see below, "Synopsis
of Utilization Measues"). Although useful, peak-day utilization
rates are not used in thigport because of thémited
availability of peak-day consumption data, that is, coincidental

costs are minimiZed.
pipeline comptmiespacity expansion, depending on the
size of the projec and the amount of risk the company is willing
to assume. These options include:

requirements have resulted in a very time-consuming, complex,

and sometimes controversial process.

Once a project is approved and constructed under a Section 7(c)
certificate, the costs of the facilities are eligible for inclusion in

the pipeline company rate base (when the company files its next

general rate case) and the risks associated with recovery of thos
Other options are also available to

and noncoincidental peak-day flo%s. Furthermore, these data e Blanket Certificate. Blanket certification can be used

do not necessarily measure the ultimate potential of any pipeline
systempecause imay bephysically possible to increase flow
beyond theobserved levels. Also, the sum of noncoincidental
peak-day flows may be greater than the total actual capacity of
the system if peak demand in one location can only be supplied
if lesser volumes are being delivered elsewhere. Wit
important, this report doe®t address this aspectsyktem
utilization.

Capacity Expansion

Although pipeline systems have sorfexibility to handle
changes in demand, sometimes system expansion and new
pipeline routes are needed. There was substantial interest in
expansion of the pipeline system during the late 1980's. One of
the largest proposals was the Iroquois project built to bring
Canadian natural gas into the Northeast through the new
Iroquois pipeline. This new line began service in December

1991. Other new systems are planned or under construction that g

will bring additional supplies from Canada, as well as from the
Rocky Mountains area and the Southwest, to the west coast.

In most cases, interstate pipeline companies are required under
Section 7(c) ofthe Natural Gas Act d938 toobtain a
certificate of public convenience and necessity before
constructing pipeline facilities. Besides review of operational
aspects of the system, other legislation requires extensive review
of the environmental aspects of the projé€tts. These

A coincidental peak flow is the flow on the day during a specified
period (usually a yearyvhen theentire pipeline systenhas its
maximum throughput. (Thus the day for this measure coincides for all
customers.) Noncoincidental peak-day flows are the maximum volumes
receved by each customer on any day during a specified period. They
are callechoncoincidental because thays onwhich customers in a
pipeline system experience their peak flow may not coincide.

for relatively small projects. A blanket certificate
approves a series of similar actions in one authorization.
For instance, construction of small additions to a pipeline
may be authorized by a blanket certificate, provided the
total cost does not exceed some threshold level and other
eligibility criteria are met. In recent years, FERC has
been using blanket certification more frequently to
authorize and facilitate both construction projects and
transportation programs.

Optional Certificate (formerly known asOptional
Expedited Certificate). In 1985, under Order 436, FERC
introduced optional certificates whereby construction
could be approved without assessment of its market need
or competitive proposals. heturn, the pipeline company
agrees to beahe majority of theisk of the project.
Furthermore, the pipeline company may not decrease the
projected volume of services used to design rates nor shift
costs to pre-existing customers.

NGPA Section 311 Section311 ofthe Natural Gas
Policy Act (NGPA) of 1978 allows an interstate pipeline
company to sell or transport gésn behalf of' any
intrastate pipeline or local distributicompany. FERC
has exempted the construction of facilities used solely for
Section 311 transportation from certificate requirements.
Construction is subject to environmental conditions and
a 30-day notice to FERC, whiclhequires only
information on the delivery point of gadsom the
interstate pipeline, the total and daily volumes expected
to be delivered, and the rate to be charged for
transportation.

National Parks and Recreation Act.
*In some instances, FERC may also issue a Section 7(c) certificate

subject to "at risk" conditions. In such cases, the pipeline companies are

%“These laws include:the National Environment&olicy Act,
National Historical Preservatigkct, Endangere&pecies Act, Toxic
Substances Control Act, Clean Air Act, Clean Water Act, Coastal Zone
Managemenfct, Wild and Scenic RiverAct, Wilderness Act, and

not guaranteed authority to include costthénrate base, amigks
borne by thermapanies are not reduced. Under an "at risk" certificate,
a pipeline company's risk is minimizetieomlyt hasfully
contracted the capacity of a new line.
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SynOpSiS Of Utilization pipeline system with thelargest throughput (sales,

transportation, and intercompany transfers) that occurred in any
Measures month over a 16-year perio979-1994). They were
developed to show the degree of difference that occurs on
different types of systems over the year as seasons and demand
change. In these computations, the highest monthly throughput
o o . .during the 16-year period was used as the proxy for the system-
The St_ate.-to-State measure of pipeline utilization useq '”_th'%ide capacity of the pipelindUsing this baseline ignores
analysis isbased on estimates of average-day pipelinechanges in ownership of components of the various pipeline
throughput relative to estimates of system capacit$t@e  gystems and construction that may have occurred throughout the
boundaries. The average-day throughput was computed b¥yeriod ) For 1990 and 1994, (1) average-month throughput, (2)
dividing annual State-to-Stdtews in 1990 and 1994 (reported high-month throughput, ang) low-month throughput were

by pipeline companies) 865 days. Average-day ufilization  g4ch gvided by the 16-year high-month throughput to derive
was then derived by dividing the average-flaw by the i a6 flow-rate percentages.

estimated capacity level. This measure provided the basis for the

analysis pertaining .to usage of sp_ecific pqrtions of a pipelineyp, analysis of the high, low, and average throughates

system and additionally some insight into the type of 5 qyides some understanding of the load variability on a

transportation service provided in the area. pipelinesystem during the year. For instance, systems with a
. high-monthrate of100 percent inl990had a recordnhonthly

But, because it uses averaged annual throughput volumes, thg,ghput level in 1990. If these same systems also exhibited

measure implies nothing about the availability of capacitypigh average utilization rates@tate border crossings, they may

during peak periods, except to the extent the average dailje constrained in their abilities to serve additional customers
utilizationapproaches 100 percent. (Transportation levels on ginout capacity expansion. In contrast, systems with a

pipeline system often vary from month to month, day to day, ande|atively low peak-month throughpubut high aver-age
even hourly.) As the computed utilization rate approaches 10Qjization levels at specific points along the network, probably
percent, it indicates only that the volume of gas moving through—:‘xperience more localized capacity constraints.

a specific geographic area on an average day during the year is

close to estimated capacity. When this does occur, however, gomnarison of the system-wide average-month flow rates with
is likely that thespecific system locatiosxperiences some sijization rates at State border crossings can provide insight
constraints during peak periods.sistem thafully utilizes  jnio how representative the individual utilization rates are of the
available capacity for short periods and not on a sustained basjg, e system. For example, if utilization rates are very high at
throughout the year will show a lower utilization rate based ONgtate border crossings but the system-wide average-month rate

Pipeline Utilization at State Borders

a daily averaging of annual throughput. is significantly lower, then there are likely to be elements of the
] . . system,probablywholly contained within a region or State,
System-Wide Utilization where utilization is low. Conversely, if utilization rates at State

borders are very low but the system-wide average-month rate is
In order to evaluate operational and utilization levels of thesignificantlyhigher, then there atiely to be elements of the
various pipeline systems during tiear, several flow-rate System where utilization is quite high. These areas are likely to
derivations were computed. These rates are based on ke near supply regions where interstate pipelines interconnect
comparison of 1990 and 1994 monthly throughput on the entir@nd transfer large volumes of gas from one system to another.
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Appendix B

Regional Profiles: Pipeline Capacity and Service

The U.S. interstate natural gas pipeline systemghesn
substantially since World War Il, maturing from a dedicated
field-to-market structure into a national network. Of the lower

Twenty ofthe major interstate pipelines originate in the

Southwest (Figure B1). They extend to the Southeast Region

through Louisiana and Arkanstee t€entral Region

48 States, 27 are totally dependent upon the interstate naturtirough Oklahoma and Arkansas, and to the Western Region
gas transmission network for their natural gas supplies, which oughiNew Mexico. The Southwégion currently exports

must be transported from only 11 States, located primarily in
the Southwest and Central regions of the country. The
requirement for natural gas pipeline service varies throughout
the countryEach region possesses its own natural gas service
profile based on factors involving weather, historical access to
gas supplies, and population characteristics.

about 60 percent (8.7 trillion cubic 1&&4)nof its
production, which is 61 percent of the total natural gas
consumed in the entire®€ountry. Pipelines exiting the region
have the capacity to accommodate as much as 35.7 billion
cubic feet per day: 60 percent to the Southeast Region, 24
percent to the Central Region, 15 percent to the Western

Region, and the rest to Mexico (Table B1). Much of the

This appendix presents a brief profile of each of the
geographic regions used in Chapter 3 of this report. The
emphasis is upon the capabilities, that is, the capacity of each,
of the interstate natural gas pipelines entering or exiting each
region. It also provides some regional highlights concerning
the growth in capacity of the interstate pipeline systems into or
from each region and also at the level of planned additions to
capacity over the next several years. Data on capacity, pipeline
flows, pipeline utilization, and pduction and consumption are
for the years 1990 and 1993ata on proposed additions to
capacity cover the period 1995 through 1998.

pipeline capacity to the Southeast traverses the region,

delivering supply to the Midwest and Northeast; to a lesser

degree this is also true for the pipeline capacity exiting to the
Central Region, much of which is ultimatelyfoiettimed
Midwest Region.

Bet@@erand 1994, regionakport capacity increased by
only 8 percent, but in incremental daily flow capacity that

came to dliod cubic feet peday. While capacity additions
into the Southeast Region represented only a 5-percent change
from 1990, there was a 1.0 billion cubic foot per day increase

in volume. While the volumetric increase was not comparable
to the increase in capacity from Canada to the Northeast and
Western regions, it still represented a substantial increase in
capability to supply the Southeast Region. Export capacity to
the Central Region showed a decrease during the period, but
this was mainly due to a reversal of flows as more supplies
began to emerge from the coalbed methane and tight gas fields
of southern and central Colorado.

The Southwest Region is unique not only because of its

long-held position as the major natural gas producing andIn recent years, parthecause of improved recovery techniques
consuming region, but also because it supplies the bulk of thend tax credit incentives, substantial development of coalbed
gas consumed by all thether regions. It supplies a vast methane resources has occurred in northern New Mexico and in
network of pipelines consisting of major interstate trunklines the adjacent Central Region in southern Colorado. This has
that deliver gas to each of the other regions of the countrybrought onadditions to capacity along the interstate pipeline
smaller interstate lines that primarily serve the regional marketsystems serving the San Juan Basin and nearby production
and intrastate pipelines that deliver gas exclusively within theareas.

States of the Southwest. More interstate natural gas pipeline

companies operate within the Southwest Region than in any

other, but it is the primary market for only a few of them.

Producing Regions

Southwest Region

%For purposes of this appendix, exports pertain to all
volumes leaving a region for another region or country.
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Table B1. Interregional Pipeline Capacity, Average Daily Flows, and Usage Rates, 1990 and 1994

Capacity Average Flow Usage Rate
Receiving Sending (MMcf per day) (MMcf per day) (percent)
Region Region
Percent Percent
1994 1990 Change 1994 1990 Change 1994 1990 Change

Canada Central 66 66 0 9 44 -80 14 67 -53
Midwest 2,093 1,211 73 1,443 961 50 69 79 -10
Total into Region 2,159 1,277 69 1,452 1,005 44 67 79 -12
Mexico Southwest 844 354 138 117 38 208 14 11 3
Western 45 45 0 7 5 40 16 11 5
Total into Region 889 399 123 124 43 188 14 11 3
Central Canada 1,544 1,254 23 1,469 941 56 95 75 20
Midwest 2,333 1,765 32 1,489 974 53 490 a75 15
Southwest 8,483 8,716 -3 4,722 4,119 15 56 449 9
Western 298 250 19 0 196 -100 0 78 NA
Total into Region 12,658 11,985 6 7,680 6,230 23 467 456 11
Midwest Canada 2,780 2,161 29 2,487 1,733 44 89 484 5
Central 9,722 8,988 8 6,986 5,684 23 72 63 9
Northeast 2,037 2,024 1 887 714 24 456 445 11
Southeast 9,815 9,645 2 6,712 6,134 9 68 64 4
Total into Region 24,354 22,818 7 17,072 14,265 20 a71 464 7
Northeast Canada 2,135 467 357 1,656 309 436 78 66 12
Midwest 4,803 4,572 5 3,185 3,464 -8 66 76 -10
Southeast 4,783 4,782 0 3,705 4,086 -9 77 85 -8
Total into Region 11,721 9,821 19 8,546 7,859 9 73 80 -7
Southeast Northeast 535 113 373 86 69 25 a75 469 6
Southwest 21,051 20,006 5 14,374 14,703 -2 68 73 -5
Total into Region 21,586 20,119 7 14,460 14,772 -2 %68 73 -5
Southwest Central 1,745 1,283 36 1,122 572 96 479 458 21
Mexico 350 350 0 19 0 NA 5 0 NA
Southeast 335 335 0 15 15 0 460 460 0
Total into Region 2,430 1,968 23 1,156 587 97 464 469 -5
Western Canada 3,546 2,406 47 2,866 1,871 53 81 78 3
Central 1,164 365 219 917 196 368 79 54 25
Southwest 5,351 4,340 23 3,383 3,910 -13 63 90 -27
Total into Region 10,061 7,111 41 7,166 5,977 20 71 84 -13

Total Lower 48 States 85,858 75,498 14 57,656 50,738 14 89 70 -1

@Usage Rate shown may not equal the average daily flows divided by capacity because in some cases no throughput volumes were reported
for known border crossings. This capacity was not included in the computation of usage rate.

MMcf = Million cubic feet. NA = Not applicable.

Sources: Energy Information Administration (EIA). Pipeline Capacity: EIAGIS-NG Geographic Information System, Natural Gas Pipeline State
Border Capacity Database as of August 1995. Average Flow: “Natural Gas Annual 1994,” draft report. Usage Rate: Office of Oil and Gas, derived
from Pipeline Capacity and Average Flow.
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Even though large Wmes of natural gas leave the Southwest Central Region
Region for other regional markets, significant volumes remain

in the region to fulfill the high level of industrial demand The Central Region is becoming increasingly important as a

encouraged over the years by proximity to productlon. InSl{pply area. It is the only region other than the Southwest to
many respects, the States in the Southwest Region represen :
roduce more gas than it consumes. 1ts1994 natural gas

complete markets for natural gas, independent of other reglong’roduction of about 2.4ilfion cubic feet was about 10 percent

and much of the moyement of.gas. is completed by means ng the total gas consumed in the Nation angritvided 3
intrastate rather than interstate pipeline systems. The region has

large petrochemical and electric utility industries drawn thereIoercent of the natural gas consumed elsewhere in the country.

by the local availability of substantial natural gas supplies This region had the largest production increase in the Nation
" between 1990 and 1994—557ibih cubic feet, or 32 percent.

Most of the increased production came from newly developed
fields in Colorado and Utah, and some expanded development
aS isting fi : :

of existing fields in Kansas and Wyoming.

In addition, the region has numerousderground storage
reservoirs, most of which are used to store excess natural g
production during months of low consumption (Figure B1).

Total storage capacity (over 1.6 trillion cubic feet) is the The region's cold winters, combined with the lowest

second highest of the regions. The region has temperate . - X .
. . residential prices for natural gas of any region, help make the
winters and long, hot summers. Louisiana and Texas are the

second anthird warmest States in the lower 48 States, Whichres!dennal sectpr the largest consumer of natural gas in th'.s
- . o region. The region has the second coldest weather of the six
accounts for largelectricity load levelgor air-conditioning

. regions (see Table 3, Chapter 3). Plentiful supplies from
services. . ) s X
production and storage sites within the region and adequate

Several of the maior pibeline proiects planned for develo men%apacity on local transmission and distribution lines ensure that
or pip bro) P P eak demands of residential customers are dughg the

between 1991 and 1994, which were, in large part, to provideo. %
. .. winter.
greater access to supplies from the Arkoma Basin in

Arkansas/Oklahoma to the Northeast and Midwest markets

were not built, Part of the reason may have been planne otal volume of gas consumed in the region in 1994, 1.7 billion

Canadian import expansions and the already low utilization” . . . )
o : . . cubic feet, was also the least of the six regions. Most of this gas
rates on the existing lines extending to the Midwest Region. In

contrast, almost all of thd991 through 1994 planned Is consumed for space heat.ing, abas the second highest
expansions into the Western Region were implemented!oercentage of households using natural gas.

Capacity from the Southwest to the Western Region increased ,, . .
pacity 9 9\/h|Ie the Central Region consumes 73 percent of the natural

by 22 percent, to 5.3 billion cubic feet per day, but about 57 it brod dis th q] ; duci .
percent of the increase represented Central Region supplie%alSI produces, and IS (he second largest gas producing region,

: . . S its pipeline export capacity is a substantial 12.7 billion cubic
traversing the region on their way to the California market. feet per day (Table B1). Export pipeline capacity has increased

Expansion projects currently planned for the Southwest18 pe.rcent. since 1990, pr|mar_|ly because of new p|pgl|ne
Region, totaling 2.2 billion cubic feet per ddyough 1997 capacity built taleliver the emerging Colorado/Utah supplies,

(see Figure 7, Chapter 3), reflect a pattern similar to c)thel::ostly to California. Increased direct service to the Western
regions, that’ is, an er’nphasis on localized pipeline egion was provided by the completion of the Kern River

improvements and intraregional capabilities. More than 64P|pel|ne system (700ilion cubic feet per day) and indirectly

. " L . _through expansions dhe Northwest Pipeline Company, El
t of the pl d ddit thin th L
percent of the planned capacity additions are within the region aso Natural Gas Company, and Transwestern Gas Pipeline

Several, however, do complement the interstate system in th i f the Southwest Reqi Fi B2
they improve hub and/emderground storage accessibility, or ompany lines from the Southwest Region (Figure B2).

they improve service to interstate pipelines. Only 14 percent of
additional capacity is on the interstate system it&dport
expansions to Mexico represent 22 percent of announced

he region is the largest in area and the least populated. The

expansions.
4 ess natural gas is consumed in the Central Region than in
any of the other five regions.
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The Central Region is also a major transit region for Canadian
supplies imported into the United States. The northern section
of the region receives large amounts of gas from Canada at
Monchy near the Saskatchewan and Montana borders. Monch\WWestern Region
is the second largest of the nine entry points for natural gas

imports from Canada. There are two main flow patterns fOfPopuIation in the Western Region has increased rapidly.
natural gas through the region. One is from Canada across th§yring the 1980's, Nevada and Arizona were the fastest
northernStates and into the Midwest. The second is from growing States in the Nation, sustaining population increases
Oklahoma and Arkansas through the southeast part of thgf 51 and 35 percent, respectively. These rates are considerably
region into lllinois. Intraregional flows are from supply higher than for other States, with only Florida growing faster.

sources in Wyoming and Kansas into Denver, Colorado; fromp addition, California, already heavily populated, grew by 26
Kansas into Kansas City and St. Louis, Missouri; and frompercent during the same period.

Kansas north through Nebraska to lowa.

Consuming Regions

Because the WesteRegion has limited indigenous natural gas
Much of the capacity in the region is designed to traverse thgeserves, its gas customeey on theinterstate pipeline
region. The pipeline systems with the largest capacities in th@etwork to bring supplies relatively long distances from major
region are Northern Natural Gas Company, Natural Gasjomestic and Canadian producing regions. Yet, geographic
Pipeline Company of America, Panhandle Eastern Pipe Lingeatures and environmental regulations limit access to gas
Company, ANR Pipeline Company, and Northern Border sypplies. Environmentally sensitive terrain limits the pipeline
Pipeline Company. All of these lines bring gasough the  corridors providing access to supplies in the Eaffshore

region to either lowa or lllinois. The flow from the Southwest |easing moratoria impede further deve'opment of resources in
toward Chicago, lllinois is over the oldest long-distance the Pacific.

transmission lines in the Nation. The Natural Gas Pipeline

Company of America's line from the Texas Panhandle toabout two-thirds of the capacity into the region is on pipeline
Chicago was laid in 1931, traversing Kansas and lowa, whilesystems that carry gé®m the RockyMountains area and the
the Panhandle Eastern Pipe Line Company line from the Texasermian and San Juan Basins. These systems enter the region at
Panhandle to lllinois, also laid 1931, traverses Missouri. the New Mexico-Arizona and Nevada-Utah State lines. The rest
Most of the major lines in Wyoming, Montana, and Colorado arrive on pipeline systems that access Canadian supplies at the
were built before 1932, and the linisit serve Kansas have British Columbia-ldaho and Waimgton State border crossings.
been in place for 70 years.
Only five interstate pipeline companies provided service into the
The increase in capacity to the Midwest Region that occurregegion in 1994, the fewest servingny region (Figure B3).
over the past several years came principally from expande¢apacity entering the region was also the lowest of all
service on the Northern Border Pipeline system. Some minogas-importing regions, approximately 10 billion cubic feet per
increases in capacity also occurred on routes serving thgay (Table B1). A fifth interstate system, the Mojave Pipeline,
Midwest Region out of Kansas. Existing capacity from the js mainly aprovider of transportation servicé$00 million
latter was capable of handling a 90 percent increase in flowgybic feetperday) fromArizona into California. It eventually
from expanded production in the Hougoton Basin. merges with the Kern River Pipeline to serve customers in
southern parts of the State.
Althoughplanned additions to capacity in the region between
1995and 1997 amount to 3Hllion cubic feet per day, 97  The electricutility industry is a majouser of natural gas. In
percent of this is capacity directly or indirectly exiting the three of the six Western Region States (Arizona, Nevada, and
region. Principal among the new pipelines planned for thecalifornia), the electric utility industry accounts for 24 percent
region are the Altamont Pipeline (1996, 719 million cubic feetor more of total natural gas deliveries to consumers.
per day) and the Transcolorado Pipeline (1) million Coincidently, Federal and State environmental regulations are
cubic feet per day). Major expansions include the Kern Riverencouraging more natural gas use, particularly in applications
Pipeline (452 ritlion cubic feet per day), which is tied into the \yhere petroleum products and coal dominate the market. In
Altamont project, the Northern Border Pipeline Company (336some parts of the region, regulationslitoit atmospheric
million cubic feet per day), Northern Natural Pipeline emissions may make natural gas the only fossil fuel that can be
Company (106million cubic feet per day) and Natural Gas ysed for electric power and steam generation. The region is also
Pipeline Company of America (900lian cubic feet per day).  the leader in demonstration projects for compressed natural gas
vehicles.
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During the 1980's combingiipeline and storage capacity was Within the region itself, additional pipeline capacity is being

not adequate to meet peak-period demand. In California, developed to serve new markets. The Mojave Pipeline
capacity-induced curtailments to interruptible customers during extension proposes to provide an additional 0.5 billion cubic
peak periods became a regular element of the natural gas feet per day to the north and north central Stagepf the

market. These curtailments and the significant potential for bringing supplies up from the south. The Tuscorora Pipeline

further market expansion within the region resulted in intense would bring 0.1 billion cubic feet per da@régom

competition for existing pipeline and storage capacity. In (Canadian Gas) to the northeast p&tadé tinethe Lake

response to the situation, and with expectations of greater Tahoe area. And, although current usage rates are down, El

market growth, several new pipeline systems were built and Paso Natural Gas has planned several projects that will

several existing ones were expanded. improve its local deliveraaility increase efficiency by
improving or altering some current flow patterns.

Capacity into the Western Region increased overall by more

than 41 percent, or 2.9 billion cubic feet per day between 1991

and 1994. The majority of this increase occurred on route :

transporting gas from Canada, where 47 percent more capac{blortheaSt Reglon

was implemented. Pacific Gas Transmission Company and ]
Northwest Pipeline Company accounted &t of these The Northeast consumes more energy than any other region,

capacity additions. In spite of a general economic downturn irlthough only 1gercent is in the form of natural gas. Itis the
the region during the period, particularly in California, averageM0St heavily and densely populatedtuf six regions. Because

capacity usage rates declined only slightly, by 2 percentagéegional produgtion is quite likad, natural gas custome_zrs i_n the
points, from 1990. Northeast Region mugtly on an extendeidterstate pipeline

system to bring supplieBom producing areas outside the

On a percentage basis, however, the largest growth in capacitye9ion”’ At one time, the Northeast was a major source of
219 percent, was on routes biirgsupplies from States in the natural gas; in faqt, manufactured and natural gas first became
Central Region—Wyoming, Utah and Colorado. With the commercially available there ovér5years ago. A complex
completion of the Kern River Pipeline Company line into dl_str_|but|0n netW(_)rk of plpgllnes has long been available.
California, capacity from the Central Region reached 3.58|mllarly,. the region hason5|derable.access to undergrourjd
billion cubic feet per day. Average usage rates on lines fronstorage since gas storage fields were first created and used in the
the Central Region climbed from 54 percentlB90 to 79  area.

percent in 1994, principally from the almost full utilization of

the Kern River Pipeline. When local supplies were being depleted in the 1920's and

1930's,trunk pipelines were built to bring gas supplies from

Added capacity from the Southwest Region, which also carrie§h® Southwest Region to replace gas manufactured for
supplies from Colorado’s coal-bed methane fields, amountedesidential use. However, the Northeast was the last region to
to over 1.0 billion cubic feet per day. Transwestern PipelineP® linked to the interstate pipeline network, with some areas
Company and El Paso Natural Gas Company added the buR.nIy.gettmg service as recently as_1966. Today the interstate
of this new capacity. It, however, faced a soft market. CapacitPiPeline companies serving the region have access to supplies
serving California fronthe Southwest Region displayed the from all major domestigas-producing areas and Canada
largest drop in usage within the interregional network. While (Figure B4). In addition, I|qgef|ed natural gas is impoited

the enhanced oil recovery (EOR) market supported andV@ssachusetts from Algeria.

maintained high average utilization ra{@9 percent) on the . o )
pipelines originating in Central Region, capacity utilization Transportation capacity into the northeastern market increased

from the Southwest Region fell by 27 percent. by more than 19 percent, or 1.9 billion cubic feet per day
between 1990 and 199#able B1). This made it the second

The level of pending capacity additions into the Westernmost active regional natural gas market during the period. The

Region currently stands at only 0.5 billion cubic feet per dayVast majority of this new capacity provided greater access to

(through 1997) compared with 2.9 billion culbéet per day Canadian supplies. Principal projects completed between 1991

completed betweeh991 and 1994Table B1). One project and 1994 included the intrastate Empire Pipeline (affiliated

accounts for a large portion of this proposeapacity  With ANR Pipeline Company—0.5 billion cubic feet per day),

expansion. The Kern River Pipeline increment based upon th&€ Iroquois Pipeline (0.6 billion cubic feet per

Altamont pipeline project is scheduled to bring in Canadian

supplies sometime in 1996. However, the Altamont itself has

been postponed several timesduse ofnarket conditions and

delays in getting approval from the FERC. "Regional production of natural gas, the equivalent of 14 percent
of area consumption in 1990, fell to 10 percent in 1994.
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day), and Tennessee Gas Pipeline Company’s expansion of its The region has some of the fastest growing States. While it is
Niagara import facilitiegby 0.4 billion cubideet perday). still only the third most populous region, with #éllion

Utilization of this new capacity in 1994 was above 95 percent people, population increased substantially during the 1980's.
except for the Empiréne, which primarily serves thepper Thepopulation of Florida has increased by more than 33
New York intrastate market. percent since 1980; it is tinxfourth most populous State.

Georgia was the eighth fastest growing State during the 1980's.
The two main flows of gas into the region are from the Southeast
into Virginia and West Virginia, anftom the Midwest into  Essentially all of the interstate natural gas pipeline capacity
West Virginia and Pennsylvania. Gas then moves within theentering the region comes from the Southwest Region. More
region toward New YorkCity and Boston. 11994, the  than 70 percent of this capacity is directed out of the region,
interstate pipeline system serving the region had the capacity twith 9.8 billion cubic feet per day into the Midwest and 4.9
move 4.8billion cubic feet per day fromthe Southeast and billion per day into the Northeast Region. The region is a net
Midwest regions. consumer of gas, with only Mississippi, Alabama, and
Kentucky producing significant quantities of gas.
The region has large swings in gas demand because of
weather. Overall, it is the third coldest of the regions, Capacity into the Southeast Region grew by about 7 percent
with some of the coldest States in the Nation atdtshern between 1990 and 199ost capacity additions occurred
limits. Withdrawals from storage are necessamnéet peak within the region. The major projects completed were the
demand, as total capacity entering the region plus regional gas Florida Gas Transmission expansion, the Mobile Bay Pipeline,
production are only about two-thirds of the region's peak and the Transcontinental Gas Pipeline southern expansion.
demand. Gas demand is driven by the growing, highly Noteworthy were the additional pipeline expansions serving
populated urban corridothat stretches from Boston, the northern North Carolina market. Several pipelines from the
Massachusetts to Richmond, Virginia. Northeast Region (Columbia Gas Transmission and
Transcontinental Gas Pipeline Company) extended their
Capacity expansions of 2.8 billion cubic feet per day, 15 systems into the Southeast Region market in 1993. On the
percent above current levels, have been proposed by regional other hand, several major projects and@9fcedtie
suppliers. This represents 32 percent of tqiedposed subsequently withdrawn, postponed, or canceled outright.
expansions nationwide. Of that, 0.4 billion cubic feet per day  oqthesevere the Cornerstone Pipeline (0.6 billion cubic
is additional capacity into the region. Long dependent on fuel feet per day), the Tennessee Gas Pipeline West-to-East
oil, the Northeast has seen a steady increase in the availability crossover (0.5 billion cubic feet per day), and the Texas
of, and demand for, natural gas in recent years. The expected Eastern Pipeline OK-AR pipeline (0.5 billion cubic feet per
growth markets for the planned expansionil be the co- day).
generation facilities and industrial customers.
Expected and actual growth in demdad natural gas as an
electric utility plant fuel (andts use as other than a space
Southeast Region hgating fuel) hgs.spurred new congtruction in the reg!ipn.
prime example is in the State of Florida. Installed capacity on
o the Florida Gas Transmission (FGT) system, which supplies
The Southeast Region is the least developed market for naturalmost all the natural gas to the easterd southern parts of
gas in terms of per-capita consumption. In fact, natural gassiate, increased by 15 percent, from 820 in 1990 to 943 million
accaints for only asmall percentage of the totahergy  cypic feet per day at the end of 1994. Anoth&2 million
consumed in the region. Nevertheless, because of its locationy,ic feet per day becarperational in March 1995, yielding
numerousinterstate natural gas pipeline companies operate; go-percent increase since 1990. The electric utility industry
throughthe region (Figure BS), carrying significant supplies 4ccqunts for over 50 percent of total natural gas consumption

throughthe region to the Northeast and the Midwest. Duringj, the State. Indeed, citing expected futgrewth in this
peak periods, the interstate _plpelln_e system hgs the capacity Qctor, FGT has proposed RERC to expandts service
move up to 21.6 billion cubic feet into the region, principally capapility even furtheProposed additions to capacity into the

from the Southwest Region (Table B1). This is the ragion over the next several years amount to a substantial 915
second-largest capacity lefet any region. The region has an jjjion cubic feet per day, up 4 percent from 1994 levels, but
exit capacity level to the Northeast and Midwest of 14.8 billion po 0w what has been added since 1990.

cubic feet per day.

The region has temperate weather conditions and has
historically had low winter demand for heating. Overall, the
region has the mildest weather of any region, with Florida
being one of the warmest States in the Nation.
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Midwest Region

_ . - Several characteristics of the Midwestern market underlie its
An intricate, long-distance natural gas transmission network -
status as the Nation's second largest market for natural gas and

has evolv_ed over the past 70 years o serve _the Midwesterﬂelp explain its extensive pipeline network. Tiggion is
market (Flgurg B6). Today 15 mFers’Fate pipeline companies, o ather-sensitive, with cold winters and moderate summers.
haye the capacity to move 24.3 bilicubic feet_ of gas mto the Minnesota and Wisconsin are among the coldest States in the
region per day (Table BD' The total capacity of the 'merSt.ateNation and the other four States in the region are colder than
pipelines entering the region is larger than for any other regiony .\ ~vional average. It also has a number of major population
centers and is the second largest of the six regions in

The current level of pipeline capacity into and within the ooulation. The large number of residential space-heatin
Midwest was essentially reached in the late 1970's. Except fo OP ! g P g

: L customers, combined with the cold winters, result in large
the completion of the Northern Border Pipeline (the eastern le g

of the Alaska prebuilt system), which provided increasedgeSIdem'al requirements for natural gas. The geographic

Lo . . 1positionbetween the Central and Northeastern United States
availability of gas supplies from Canadian sources by way o

. . X ._has resulted in a significant portion of the region's pipeline
the Central Region, construction and system expansion durin - . L :
- . . ystem capabilities being reservied deliveries beyond its
the past decadgas minimal. However, pending and potential

capacity expansion proiects provide some. indication thatborders. Eight major pipeline systems serving the region also
pacily exp Proj P erve customers in the Northeast Region or in eastern Canada.

growth in natural gas consumption is expected over the nexgustomers in eastern Canada receive Canadian gas that was

several years. Capacity additions into the Midwest Regio . . : .
between 1991 and 199+ re 1.5 hillion cubic feet per day, an nt(;i?asrﬁ)grted through the Midwest Region for delivery into

increase of 7 percent over 1980dls. No new major pipelines

were constructed in the region although a number of expansio?he interstate pipeline systems operating in the area are

projects were completed. Primary among these were add'tlonsrimarily trunk pipeline operaths, transporting large volumes

to the Great Lakes Transmission System (a 41 percent increag . =
in capacity), the Northern Border Pipeli(@6 percent) and o gas from distant supply sources to local distributors. They

o A . differ greatly in size, type of service market, and the
ANR Pipeline Company (18 percent in Michigan and Indlan"Jl)'impor‘tance of the Midwest market to their overall operations.

. L L : While the two most northern States, Wisconsin and Minnesota,
The interstate pipeline system extending into the Midwest . o . o
. . . as well as portions of Michigan, are serviced by pipelines
Region taps the major gas-producing areas of East Texas . . : .
- . importing Canadian supplies, the southern portion of the
Louisiana, and offshore Gulf of Mexico for about one-half of L ) L . . .
. . egion is serviced primarily by the major trunklines coming
its supplies, and to southwest Kansas, Oklahoma, and nort|
o ) ) . rom the Southwest.
Texas for an additional one-third. Regional production,
principally from Ohio and Michigan, provideslitle more
than 6 percent of gas consumption in the region. The

remaining supply comes from Canada.
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Appendix C

Data Sources

The data presented in thedy of thereport camdrom many The original compilation gfipeline capacity estimates was
sourcesand oftenrequired some adjustment to provide done by the Energy Information Adnsitration during 1991 and
information on a comparable basis for use in the analysis. This 1992, using 1990 as the base year. The initial approach taken tc
appendix provides detailed information on the methodology and derive the State-to-State capacity information was the following:
source material used to develop the estimates of 1990 interstate

pipeline capacity at Statmrdersand the changes in energy e Develop initial capacity estimates using the compressor

usage patterns from 1980 through 1989. station flata FERC Format67, “System Flow
Diagrams.”
The following is a list of the datsources discussed in this
appendix. e Adjust initial estimates using delivery requirements of
customers located between the State line and the station
e Annual pipelinecompanyreportsfiled with the Federal and for any contracted receipts from other pipelines.
Energy Regulatory Commissi¢RERC) under 18 CFR
260.8, Format 567, “System Flow Diagrams” e When compressor station data were unavailable on
Format 567,derive a statistical estimate using a
e FERC Form 11, “NaturalGas Pipeline Monthly regression equation based upon the diameter(s) of the
Statement” pipeline segment in question.
e Energy Information Administration, Forr&lA-176, e Impute remaining missing values using proxies for
“Annual Report of Natural arBupplemental Gas Supply capacity. Data used for this purpose included the contract
and Disposition” demand data (CD) that were available for the years 1988

and 1989 for pipeline sales customers.
e Natural Gas AnnualDOE/EIA-0130, various issues.
e Cross check the State border capacities for
reasonableness, using contract demand levels (if not used
Pipeline Capacity as a proxy for capacity), flow data from Form EIA-176,
“Annual Report of Natural ar8upplemental Gas Supply
and Disposition,” and consultations with FERC staff and

The measure of pipeline capacity that was estimated and -
company officials.

addressed in this report is tHaily capacity of thénterstate

natural gas pipeline network at regional and State boundarie : . :
Specifically it is an estimate of the maximum volume of gas that%""loac'ty estimates fdr994 were developed using the 1990

can be transported under normal operating condifiansa estimates as a starting point. Next, 1884and1990 FERC

sustained period of time. While the pipeline systems havé;otrmat. 56t7 Sft?m tFIotV\{[th?rg]]rath(:re cogqggred ftf[)h
considerable operationélexibility to increase deliveries of etermine to what extent the throughput capabitiies of the

natural gas to certain areas above design cafdacighort pipeline' compressor statiops had. changed. In addition,
periods of time, thioften means either reduced deliveries comparisons of receipt amtklivery point volumes were also

elsewhere or the use of line packing. Neither measure is likel erformed to determine changes in peak-day deliverabilities and
to be sustainable for more than a short period of time s a replacement for contract demand data that were no longer

current. Available data on pipeline construction projects

Information on capacity levels for the interstate pipeline system@trotIoosed to Ibe ?u"tt be;\ye:antﬁ 991 tgnd t199_?_hand their cur.rent
is generally availabldrom filings at the FederaEnergy stalus were aiso factored Into the estimates. These comparisons

Regulatory Commission (FERC). However, this information is \vere dane, to the extqmmgglble, t.hrough comparanve anglyses
typically associated with compressor stations and not Staté)f updated databases. Initial estimates of revised capacity levels

border capacity. Thus, an approach was required to estimate tEre produced and displayed on annotated pipeline maps.
State-to-State capacities on the pipelines. Further, while the

is a regulatory requiremerfor the submission of design '?hese initial estimates were then forwarded to willing pipeline

information, the terminology provided in the submissions company staff for their review and evaluation. If company input

sometimes is unclear as to whether the data provided by \a/asl notF ava}ll_lre]xble, 'the (istlmates v(;/(ire g![\tllen to FERf.C sltaﬁtfor e:n
company are in fact the information requested. evaluation. These input were used to settle upon a final estimate.
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The initial (1990)estimates of capacity on a pipeline segment addition, these data are the basis for supply, consumption, and
at a State border were based on reported compressor station transportation volumes presented on each State in this report
throughput, thedaily output of whichever compressor station

appeared to be closest to the State border. The working The respondent universeFafmti&lA-176 includes
assumption was that throughput capability, eveonly an intestate and intrastate pipeline companies; investor and
estimatedflow under current operating conditions, of any municipally owned natural gas distributors; underground natural
compressor station is a reasonably good estimate of peak-period gas storage operators; synthetic natural gas plant operators; a
throughput athat point on the line. (Compressor station output field, well, or processing plant operators that deliver natural gas
may be a “constraint” on throughput when downstream pipeline  ctlgiteconsumers and/or transport gas to, across, or from a
diameter, and other characteristics of the segment, may allow the State border through field or gathering lines.

physical pipeline to handle greater loads than requineigr

current customer peak-day commitments. Conversely, the The average daily flow volumes presented in the “Interregional
designed compressor outpuay begreater than can be sent Capacity” tables in Chapter 3 are based upon preliminary 1994

through existing pipeline configurations.) data extra@teeh FormEIA-176. Theyare the sum of data

that can be identified as volumes brought acrossrder:
When no delivery oreceipt points were between the selected onsystem purchases received at a State border, plus
compressor station and the State line, the capacity at the State transportation and/or exchange receipts received at a State lin
border was assumed to equal the station capability, even though plus transported iefiprthState. The data on Form

some friction losses would occur because of the distanc&lA-176 areannual; averagéalily levels were computed on a

between the line and compressor. When data were available for 365-day basis.

both receipts and contract demand deliveries between the

compressor station and the State line, then the initial capacity Greater detail concerniBgA-br@, its background and

estimates were adjusted to account for these volumes. EIA proaessimaglologymay befound inthe appendices
of the EIA publication Natural Gas Annual 1990

In some cases, peak-day information rather than design capaci(pOE/EIA-0131).

was reported on FERC Forma67. These estimates were

considered a reasonable proxy for capacity.

. N System Flow Rate Data
Under certain conditions, contract demand (CD) data were used

to estimate capacity levels at a S‘at‘? border. CD data WelThe pipeline system-wide flow rate data discussed in Chapter 3
assumed to be a reasonable reflection of current peak-daa/

d d the pineli ¢ d theref | nd used for utilization analysigre based omonthly
emands on ihe pipelinsystem an eretore a close throughput volume data reported on FERC Form 11, “Natural

. Gas PipelinedMonthly Statement.” These dafar theperiod
s CD commitmen P y ar P

s 3§nuary1979 through Decembefl994 are maintained and
levels within a State were used as a surrogate for a measure Qailable on computer tape

that pipeline’s capacity into the State when the pipeline system,
or a branch, terminated in the State. Even in this instanc
however, the pipelineompany could meet a portion of its
commitments from sources within the State borders.

erransportation, sales, and intercompany transfer throughput
volumes are reported, but for the total pipeline system only. As
a result, these data cannot be used to compute regional or
. State-level utilization levels. However, the historical data were
In some cases, compressor Sta“oﬂ .d.ata and .(:Odmd used to identify and quantify thargestmonthly throughput

data were inadequate to develop an initial capaC|'ty.(.est|mate, "f‘rfg?/el occurring on individual pipeline systems overyg#rs,

other methods were pursued to make the initial Capac't)i979 though1994. Average monthly throughput rates for 1989

estimate. For instance, regression equations to estimate capac&xOI 1994 were then divided by the largest monthly throughput

were developed using a universeB@# compressor stations (which was used as an approximation of a 100-percent load
with known pipeline diameters, capac#pnd pressure, extracted f PR

. ' . ! ! actor or a surrogate measdeoe full capacityutilization) to
from the Format 567 filings. The results indicated that diameter g pacityu )

| d predictor of ity in th i estimate the overall relativilow rate (throughput) on the
alone was a good predictor of capacity in these equations. .0 pipeline systems in 1994

Average Daily Pipeline Flow Maps and Mapped Data

The data source for actual average daily pipeline volume flow
across State borders wiasrm EIA-176, “Annual Report of
Natural and Supplemental Gas Supply and Disposition.” In

She geographic displays in the maiody ofthis report were
produced, in whole or inpart, using the EIAGIS-NG
Geographic Information System. The system consists of a series

102 Energy Information Administration
Energy Policy Act Transportation Study: Interim Report on Natural Gas Flows and Rates



of site-specific databases and digitized pipeline maps residing Planned andusdstiggpundstorage site data were used to

in a PC (personal computer) environment. The pipeline map develop estimates of supplemental peak day deliverability to the
files were developed from publicly available sources, although pipeline network.

in some cases, more detailed maps were provided by the

individual pipeline companies. Currently, the EIAGIS-NG

contains map data for GOterstate and 55 intrastate pipeline | S, Regional Definitions

companies.

. L ) . ) . The six regions used in this report were baseghiole or in
Each interstate pipeline map file also contains profile (attrlbute)part upon the 10 Federal regions originally defined by the

data_, such as pipe dla_met_mrax|mum allowablepressure, Bureau of Labor Statistics. The groupings are as follows:
looping, etc., for eaclpipeline segment. These data were

compiledfrom thepipelinesystem schematic contained in the
FERC Formats76 “System Flow Diagram.” The individual
databases supporting tegstem include sugbipeline related
data as:

Northeast Region—Federal Region 1Connecticut, Maine,
Massachusetts, New Hampshire, Rhode Island, and Vermont.
Federal Region 2New Jersey, and New Yorkederal Region

3: Delaware, District of Columbia, Maryland, Pennsylvania,

Compressor stations Virginia, and West Virginia.

Delivery points

Receipt points

Major interconnections

State border crossings and capacity levels.

Southeast Region-Federal Region 4: Alabama, Florida,
Georgia, Kentucky, Mississippi, North Carolina, South
Carolina, and Tennessee.

Midwest Region—Federal Region 5: lllinois, Indiana,

Nonpipeline-related databases include: Michigan, Minnesota, Ohio, and Wisconsin.

Underground storage sites
Planned underground storage projects
Proposed construction projects

Local distribution company service areas . . ) . .
Exports and imports Central Region—Federal Region 7:lowa, Kansas, Missouri

Market hub and Nebraskd-ederal Region 8:Coloradp, Montana, North
areet nubs Dakota, South Dakota, Utah, and Wyoming.

Southwest Regior—-Federal Region 6 Arkansas, Louisiana,
New Mexico, Oklahoma, and Texas.

Electric power plants, etc.

The principal geographic data used in this report to CompileWestern Region—ederal Region 9:Arizona, California, and

capacityestimates were the pipeline maps and their receipt,Nev{"d""":e"deral Region 0daho, Oregon, and Washington.

delivery, interconnection, and compression station points.
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Appendix D

FERC Ratemaking Process

The Natural Gas Act df938(NGA) gave the Federal Energy e Design unit rates.Unit rates are developed by dividing

Regulatory Commission (FERC) broad authority to regulate the the allocated demand and commoditsts by billing
interstate sales and transportation of natural gas. FERC ensures  units for the respective services. Rates can be designed to
that rates are reasonable and nondiscriminatory by presiding incorporate a one-, two-, or three-part rate structure of
over rate hearings. During a rate hearing, the pipeline company billing. A one-part rate is designed to recogdemand

is required tqustify its proposed rates by providing detailed and commodity costs in a single volumetric charge—the
information on its costs and proposed service levels (volume customer is billed based on the number of gas units it
and demand requirements). Before deciding on the appropriate consumes or transports. In a two- or three-part rate
cost and service levels that will be used in determining pipeline structure, reservation rates are designed to recover
company rates, the regulatgyocess provides all concerned demand costs while volumetric rates recover commodity
parties the opportunity to present testimony to FERC. costs.

The ratemaking process can be separated into five distin&ates are also designed to reflect the pipeline company’s quality
steps: of service. For example, firm service rates recover more of the

pipeline company demand costs than interruptible service rates.

e Determine the overall costs that should be recovered Firm customers have first call on capacity contracted for, while
in the rates. FERC generally uses a historical cost in cases of a shortage, interruptible customers may be bumped
from the system. Hence, interruptible rates are usually one-part

approach to ratemaking in which actual costs for a recen X ,
12-monthperiod (base period) are adjusfed known rates that are generally lower and include only a small portion of

and measurable changes expected to occur within nin£1€ demand cost.
months of the end of tHease period. FERC sets up a
“test period cost of service” that includes all pipeline
companycosts of providing service, including a fair
return on investment. The individual components of the
cost of service are discussed in greater detail below.

While this description of the ratemaking process appears fairly
straight forward, FERC can influence the ratemaking process to
achieve policy goals thare pertinent to prevailing market
condiions® To achieve policy goals, FERC uses the cost
classification aspect of the ratemaking process to classify fixed
costs as either demand @mmodity or some mixture of the

e Separate the “test period cost of service” into pipeline Y
0.

functions such as gathering, transmission, and

storage. . I
During the earlyl980'sFERC adopted the modifiefiked-

variable (MFV) method of cost classifion. MFV classified all
fixed costs as demand costs except for the return on equity and

with the volume of gas flowing through the pipeline, are relategl income taxes (and somgtimes fixed pr_oduction an.d
classified as the commodity componéepending on gathering costs) which were classified as commodlty costs. This
FERC's ratemaking goals, fixed, or nonvariable, costs ard1ad the effect of loweringverall transportation ra_ltes. FERC
allocated to the demand andémmmodity component. adoptetlnl_the.MFV methoo! to promote two gqals_: first, to reduce
Because the natural gas pipeline industry is very Capitapndeutmzatlon of the national natural gas p|pgllne gystem and
intensive, the majority opipeline company costs are second, to make natural gas more competitive with alternate

fixed. fuels.

e Classify “functionalized” costs into demand and
commodity componentsVariable costs, costs that vary

In addition to the MFV classification, FERC proposed to split
demand costs between two demand component{Diig
gomponent recovered demand costs through a peak-day charge,
and the (D-2xomponent recovered demand costs through an
annual demand charge. FER®posed this change in rate

e Allocate demand and commodity components among
pipeline company services. Demand costs are
traditionally allocated among services based on custome
capacity requirements, whileommodity costs are
allocated on a volumetric basis. Part of the allocation
processmayalso incorporate the distance gas travels to

the customer. %FEERC Docket Nos. RM91-11-000 and RM87-34-065, Order

No. 636, p. 120.
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design to mitigate the cost-shift impact on low-load-factor
customers of the move to MFV rates.

accumulated deferred income taxes. Haserate the
ourfdation orwhich the natural gas pipeline company earns its

profit (return on equity) and its financing costs (return on debt).

In 1989FERC once again reviewed its ratemaking policies in
light of institutional changes that were affecting piiygeline
industry, such aspen-access transportation and the decontrol
of natural gas wellhead prices. As part of this review, FERC
released itPolicy Statement Providing Guidance with Respect
to the Designing of Rateahich evaluated the effectiveness of
different aspects of ratemaking in meeting the goals of rationing
transportation capacity and maximizing throughput. Specifically,
FERC discussed seasonal rates, capacity adjustments,
discounted transpottan, maximum interruptible rates, and the
classification of fixed andvariable costs to demand and
commoditycharges. In it¥olicy Statement, FERC suggested
that to meet the goals of rationing capacity in peak periods and
maximizing throughput, the annual demand component
associated with the MFV rate design should be eliminated and
costs formerly recovered under the D-2 component be moved to
the D-1 component. This essentially was a transition to the
present practice of using straight fixed-variable (SFV) rate
design prompted by Order 636.

While the changes in cost allocation and rate design initiated by
FERC do not affect the totabsts collected by the pipeline
company, they do affect the overall unit cost of service charged
to the customer. For example, the SFV rate design collects a
larger share dixed costs via the capacity reservation charges
than does the MFV design. As discussed in the corridor rate
study, the shift otosts to reservation charges increases the
average unit cost of service to customers whose peak
requirements are larger than their average annual requirements.
Therefore, excludingny other changes in costs and services,

Operation and Maintenance (O&M) Expenses.
O&M expenses include the labor and materials expenses
required for the pipeline company to perform its day-to-
day service. These expenses are related to the production,
distribution, transmission, and storage functions of the
pipeline company and include the cofsis customer
services and administrative and general support.

Depreciation, Depletion and Amortization (DD&A)
Expenses.This represents a charge or credit to income
taken against the decrease in value of an asset over a
period of time. Some of the factors considered in
determining DD&A are wear and tear, obsolescence, and
salvage value.

Income Tax Allowance. Income tax allowance provides
the pipelinecompany a method tecover the booked
cost of Federal and state income tax expefnsasits

rate payer. The income tax allowance is computed by
multiplying thereturn on equity, as adjustédr tax
purposes, by an income tax factor. The income tax factor
is generally computed by dividing the tax rate by one
minus the tax rate.

Other Operating Expenses. These expense items
include taxes other than income taxes, revenue credits,
deferredincome taxes, and other such miscellaneous
expenses.

the switch from MFV t&SFV would increase the average unit A number of factors have a natural tendency to influence rates

cost of service to low-load-factor customers.

over time. For example, depreciation of the natural gas plant

facilities will tend to reduce rates over time. Depreciation
reduces the return component of rates by reducing the rate base

Components of the Pipeline’s
Cost of Service

The starting point for designirrgtes is to determine the total
cost of service necessdnyr thepipelinecompany tqrovide

on which return is computed. If pipeline companies did not
restore depreciated plants or invest in new plant facilities, rates
would decline over time.

Increases in any one of the cost items identified above will place
upward pressure on average unit rates, while decreases will tend

service to its customers. The cost of service contains five bad@ lower rates. However, the ability of a componeraftect

components.

rates significantly is related to ithare of the total cost of

108

e Return on Rate Base. The return is calculated by
multiplying the allowedate of return by the company’s
rate base. The rate basegenerally calculated as net

service. A large decrease in a component does not automatically
lead to a large decrease in average unit rates. For example,
between1988 and 1994, other expenses almost doubled,
however, they represent only a small portion of the total cost of

plant (gross gas plant in service plus construction workService, and the increases did not dramatically increase average

in progress less the accumulated depreciation, depletiolNit rates (Table D1). Ifact, the ratébase has increased by
and amortization) plus prepayments and inventory items2Pout $6 billion since 1988.

(gas stored underground, materdaisl supplies, etc.) less
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Unlike individual rate components, relative changes in calculated using 1988 volumes is $0.68 per thousand cubic feet.

deliveries to customers can and do have significant and inverse This indicates 1itapéineent increase wolumes from
effects on average unit rates. For example18® sample 1988 t01994results in a 12-percent decrease in average unit
average unit rate is $0.59 per thousand cubic feet. The unit rate rates.

Table D1. Aggregate Cost of Service and Rate Components for
Major Interstate Pipeline Companies, 1988-1994

1988 1989 1990 1991 1992 1993 1994
Aggregate Cost of Service
(nominal dollars, thousands)
Return on Rate Base
Total Rate Base $20,219,700 $18,943,698 $23,177,756 $25,711,373 $26,307,394 $26,136,744 $25,617,891
Percent Return on Equity 6.43 6.39 6.64 6.62 6.37 6.63 5.74
Percent Return on Debt 5.05 5.30 4.79 4.77 4.27 4.84 4.42
Equity portion of Return 1,300,127 1,210,502 1,539,003 1,702,093 1,675,781 1,732,866 1,470,467
Debt portion of Return 1,021,095 1,004,016 1,110,215 1,226,432 1,123,326 1,265,018 1,132,311
O&M Expenses (excluding cost of gas) 6,965,146 8,035,884 5,514,858 8,411,606 7,162,898 6,794,636 5,419,034
Other Expenses
Depreciation, Depletion, Amortization 1,550,952 1,343,755 1,348,979 1,301,518 1,118,227 1,528,583 1,307,123
Income Taxes 724,834 681,867 866,395 989,253 1,020,474 1,012,925 847,512
Other Expenses 508,255 733,191 677,666 15,130 739,712 721,141 916,759
Total Aggregate Cost of Service $12,070,409 $13,009,215 $11,057,116 $13,646,032 $12,840,418 $13,055,171 $11,093,205
Natural Gas Delivered to Consumers 16,320 17,102 16,820 17,305 17,786 18,488 18,851
(billion cubic feet)
Unit Rate Components
(1994 dollars per thousand cubic feet)
Total Return on Rate Base $0.17 $0.15 $0.18 $0.18 $0.16 $0.17 $0.14
O&M Expenses (excluding cost of gas) 0.52 0.55 0.36 0.52 0.42 0.38 0.29
Other Expenses
Depreciation, Depletion, Amortization 0.12 0.09 0.09 0.08 0.07 0.08 0.07
Income Taxes 0.05 0.05 0.06 0.06 0.06 0.06 0.04
Other Expenses 0.04 0.05 0.04 0.00 0.04 0.04 0.05
Total Unit Cost of Service $0.90 $0.88 $0.73 $0.85 $0.75 $0.72 $0.59

O&M = Operating and maintenance expenses.

Sources: 1988-1989: Energy Information Administration, Statistics of Interstate Natural Gas Pipeline Companies 1991 (December 1992).
1990-1994: Federal Energy Regulatory Commission (FERC) Form 2, "Annual Report of Major Natural Gas Companies”,

Balance Sheet, O&M Expenses and Statement of Income files from FERC Gas Pipeline Data Bulletin Board System.

The Federal portion of the income tax expense is calculated by multiplying the equity portion of return by the Federal tax factor.
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Appendix E

Corridor Rate Analysis Results

To compare the transportation rafes delivering gas from dividing the sum of the two weighted amounts2 byFor
various supply areas to selected market areas, over time, the example, the Noram winter reservatiorb@tg&ggeers
maximum firm transportation reservation and usage rates illiom Btu (MMBtu) and its summer reservation charge is
(including surcharges) were converted to one-part usage rate $8rMMBtu (excluding surcharges). Therefore, the
equivalents. These one-part rates represent the total per unit cost levelized rate is the swodwftdEOB9 times 5 and $3.79

of transporting gas from supply to market for two customer load times 7 divided b$82 dmpeMMBtu. The surcharge is
profile types(100-percentioad factor and40-percent load added to the levelized rate to arrive at the reservation charge

factor). The results of thstudy present the trends in these component used in the corridor rate study.
transportation rates and provide some insight into the change in
the cost of moving gas. A pipeline company will sometimes offer tiamsportation

rates under various rate schedules which accommodate
differences in its customers’ characteristics. For example,
Source of Rate Component Data Algonquin Gas Transm|33|on Company (Algonquirfifers
lower transportation rates to customers whose nodalmum
e/c[i\laily requirements do not exce&d,000 MMBtu per day.
. " . lgonquin also offers differerttansportation service rates to
Tr(:m :hte ';(.)St?r Aésomate.s, Irngmplegtglile Pg)flle Oft.tl,J'S' customers depending on the rate schedule under which the
nterstate Pipeline CompaniéSctober ) anGompetitive customer was formerlgerved (e.g., prior to Ordé&36). A

Profile of Natural Gas Semcé@ec.emb,er 1994), respectively. customer’s former rate schedule varied depending on the type of
The 1994data fromFoster Associates’ report were compared

. . . i ; ervice (saledor resale, transportation, etc.), thge of
with the pipeline company tariff rates obtained using the Federaiustomer (local distribution company), and the pipeline
Energy Regulatory Commission Automated System for Tariff

company that delivered the gas to Algonquin. Algonquin’s firm

Retrieval (FASTR). FASTR was also used to obtain Kern R'Vertransportation reservation chardes these customers range

Gas Transmission Companyt994base transportation rates from $7.18 peMMBtu to $16.46 peMMBtu. However, the
that were used in the study. Th891rate components for corridor rate study compares general service rates for 1991 and

FIondg GasSTransm|SS|;)n Comgaz;edfrlom Hf' Zinder I&G 1994 to avoid tracking changes in rate schedules that are based
Associates,Summary of Rate Schedules of Natura as special circumstances.

Pipeline CompaniesMarch1991.The components used to

compute unit rates include the reservation charge, the USage rcharges, which are included in the corridor rate, also
Cha“:?e’ the cost of fuel retained by the pipelinelcompany, .and 6\I}ary depending on customer characteristics. One notable
apphcabl.e surcharges. Su“’harges are included in thExample is the Gas Research Institute (GRI) demand surcharge.
reservathn as well as usage port!ons of the rate componentg, monthly reservation rates in the corridor rate study include
The specific surcharges included in the rate components vary $0.2180 per MMBtu GRI surcharge for customers with load
among the pipeline companies. Howegé#rpipeline companies factors over 50 percent and $9.1340 perMMBtu GRI

include Ggs Research Institute (ijlhding”and Annual surcharge for customers with load factors of 50 percent or less.
Charge Adjustment (ACA) surcharges. Additional surchargesry . gitference in the GRI demargiircharge causes the

may include Gas Supply Realignment (GSR), Stranded Cost$eservation charge for 40-percent load factor rates to be slightly
and Purchased Gas Adjustment (PGA) surcharges. The cost pfer than that for the 100-percent load factor rates.

fuel retained by the pipelineompany is calculated by
multiplying theretention rate by the unit cost of gas. Therefore,

the unit cost of fuel retained by the pipeline company will vary
depending on the supply source of the gas. Development of One-Part Rates

Most of the rate component data for 1991 and 1994 were tak

In at least one instance, seasonal rates were filed by a pipelinéhe one-part rates are developedsbynming the demand
companyincluded in the corridor ratetudy. Noram Gas  component converted to a ubdsis, the usage rate, and the unit
Transmission CompanyNoram) has separat&994 rates cost of fuelretained by the pipelineompany. To convert to a
applicablefor service during the winter (November through unit basis, the reservation charge is divided by the product of the
March) and summer (April througBctober) seasons. The average number of days in a month times the load factor. In this
seasonal rates were converted to a levelized rate by weightingay the one-part rate demonstrates the actaaimum unit

the respective rate by the number of months in the season and
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cost of transporting gas on the selected pipelfoesthe

. Transportation Routes and
customer load profile (Table E1).

Pipeline Companies

Unit rates were developddr 21 transportatiorflow paths or
routes. Each route represents the path gas must take on one or

. more pipelines to travel from the supply area to the point of use
The corridor rate study compares 1991 and 1994 rates for twi pib PRY P

: Or market. A shippemay beable to choose betweéno or
customer load profiles. High-load-factor customers who tend f0re routes to transport gas alamy regional corridor. For
transport gas at a constant level throughouyéae and low- '

Customer Load Profiles

example, a shipper wishing to transport gas oiGtiiéCoast
load-factor customers who do not take gas at a constant ra P PP N port9

throughout the year. The high-load-factor customers impose
daily demand on the system that is about equal to the average gl
their annual volume transported. For example, a customer who
transports 36 MMBtu of gasperyear will tend tatransport
about 1 MMBtu of gas per day. The industrial and electric utiIityd
sectors tend to be high-load-factor customers because their gas
requirements are related to manufacturing needs as opposed to
the demand for space heating.

The low-load-factor customers have a peak daily usage that far
exceeds the average of their annual use. Residential and
commercial sectors are generally low-load-factor customers
becausdhey depend on natural gas as a space-heéiilg
Their demand tends to fluctuate with weather temperature.
Hence, the pipelineompany must bprepared taneet these
sectors’ highest load requirement etkough the maximum
load may only occur a few times a year.

For this analysis a 100-percent load factor was used to represent
the high-load-factor customers and a 40-percent load factor was
used for low-load-factor customers. The 40-percent load factor
assumes that the variable-use customers will impose a peak-day
load on the system that is 2.5 times the customers’ average daily
requirements.

16 Boston corridor may route his gas through Texas Eastern and
ﬂ\gonquin or route his gas through Tennessee Gas Pipeline
mpany.

The pipeline companies whose rate components are used to
evelop the corridor rates are:

Algonquin Gas Transmission Company
Altamont Gas Transmission (proposed)
ANR Pipeline Company

Colorado Interstate Gas Company

El Paso Natural Gas Company

Florida Gas Transmission Company
Iroquois Gas Transmission System, L.P.
Kern River Gas Transmission Company
Mojave Pipeline Company

NorAm Gas Transmission Company
Panhandle Eastern Pipe Line Company
Tennessee Gas Pipeline Company
Texas Eastern Transmission Corporation
Texas Gas Transmission Corporation
Transcontinental Gas Pipe Line Corporation
Trunkline Gas Company.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994
Northeast Region: Gulf Coast to Boston Transportation Corridor

(1994 dollars per million Btu)

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
Route A (percent) (percent)
TEXAS EASTERN (WLA-M3)
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 13.11 15.24 16.2 13.11 15.16 15.6
Usage Charge 0.43 0.15 -65.0 0.43 0.15 -65.0
Fuel Retention 4.0% 5.2% 4.0% 5.2%
Total - Transportation Cost 0.93 0.75 -19.4 1.58 1.49 -5.7
Total - Delivered Cost of Gas 2.75 2.65 -3.7 3.40 3.39 -0.4
ALGONQUIN
Gas Costs 2.75 2.65 -3.7 3.40 3.39 -0.4
Reservation Charge (1994 $/MMBtu-Mo.) 5.05 5.91 17.1 5.05 5.91 17.1
Usage Charge 0.17 0.02 -88.3 0.17 0.02 -88.3
Fuel Retention 0.6% 0.5% 0.6% 0.5%
Total - Transportation Cost $1.28 $0.98 -23.4 $2.19 $2.01 -8.2
Route B
TENNESSEE (Z1-26)
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 7.76 26.77 2449 7.76 26.69 243.8
Usage Charge 0.17 0.08 -53.4 0.17 0.08 -53.4
Fuel Retention 6.7% 7.8% 6.7% 7.8%
Total - Transportation Cost $0.55 $1.11 101.8 $0.93 $2.42 160.2

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Route A
TEXAS EASTERN (M2-M3)

Gas Costs

Reservation Charge (1994 $/MMBtu-Mo.)
Usage Charge

Fuel Retention

Total - Transportation Cost

Total - Delivered Cost of Gas

ALGONQUIN

Gas Costs

Reservation Charge (1994 $/MMBtu-Mo.)
Usage Charge

Fuel Retention

Total - Transportation Cost

Route B
TENNESSEE (Z4 - Z6)

Gas Costs

Reservation Charge (1994 $/MMBtu-Mo.)
Usage Charge

Fuel Retention

Total - Transportation Cost

See footnotes at end of table.
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Northeast Region: Appalachia to Boston Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate

1991 1994 Change 1991 1994 Change
(percent) (percent)
$2.18 $2.16 -0.7 $2.18 $2.16 -0.7
8.25 10.35 25.4 8.25 10.27 24.4
0.21 0.11 -48.7 0.21 0.11 -48.7

2.0% 2.9% 2.0% 2.9%
0.53 0.51 -3.8 0.94 1.02 8.5
2.71 2.67 -1.3 3.12 3.18 2.0
2.71 2.67 -1.3 3.12 3.18 2.0
5.05 5.91 17.1 5.05 5.91 17.1
0.17 0.02 -88.3 0.17 0.02 -88.3

0.6% 0.5% 0.6% 0.5%
$0.88 $0.74 -15.9 $1.55 $1.54 -0.6
$2.18 $2.16 -0.7 $2.18 $2.16 -0.7
5.83 12.74 118.5 5.83 12.66 117.0
0.14 0.05 -64.1 0.14 0.05 -64.1

4.9% 2.2% 4.9% 2.2%
$0.44 $0.52 18.2 $0.73 $1.14 56.2
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Northeast Region: Canada to Boston Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 % Change
Route A (percent)
IROQUIS (Zone 1)
Gas Costs $2.47 $2.20 -10.9 $2.47 $2.20 -10.93%
Reservation Charge (1994 $/MMBtu-Mo.) 10.01 13.57 35.5 10.01 13.49 34.69%
Usage Charge 0.14 0.01 -92.8 0.14 0.01 -92.82%
Fuel Retention 1.0% 1.0%
Total - Transportation Cost 0.47 0.48 2.1 0.96 1.14 18.75%
Total - Delivered Cost of Gas 2.94 2.68 -8.8 3.43 3.34 -2.62%
TENNESSEE (Zone 5 - Zone 6)
Gas Costs 2.94 2.68 -8.8 3.43 3.34 -2.62%
Reservation Charge (1994 $/MMBtu-Mo.) 6.82 12.34 80.9 6.82 12.34 80.94%
Usage Charge 0.09 0.04 -55.6 0.09 0.04 -55.56%
Fuel Retention 2.4% 2.1% 2.4% 2.1%
Total - Transportation Cost $0.85 $0.98 15.3 $1.69 $2.26 33.73%
Route B
TENNESSEE (Niagra)
Gas Costs $2.47 $2.47
Reservation Charge (1994 $/MMBtu-Mo.) 2.42 2.42
Usage Charge 0.04 0.04
Fuel Retention 1.2% 1.2%
Total - Transportation Cost 0.15 0.27
Total - Delivered Cost of Gas 2.62 2.74
TENNESSEE (Niagra - Zone 6)
Gas Costs $2.62 $2.20 -15.9 $2.74 $2.20 -19.58%
Reservation Charge (1994 $/MMBtu-Mo.) 6.82 16.20 137.6 6.82 16.12 136.38%
Usage Charge 0.09 0.06 -30.0 0.09 0.06 -30.04%
Fuel Retention 2.4% 2.1% 2.4% 2.1%
Total - Transportation Cost $0.52 $0.64 23.1 $0.71 $1.43 101.41%
See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Northeast Region: Gulf Coast to New York Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
Route A (percent) (percent)
TENNESSEE
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 7.76 22.89 194.9 7.76 22.81 193.8
Usage Charge 0.17 0.08 -53.4 0.17 0.08 -53.4
Fuel Retention 6.7% 7.0% 6.7% 7.0%
Total - Transportation Cost $0.55 $0.97 76.4 $0.93 $2.09 124.7
Route B
TEXAS EASTERN
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 13.11 15.24 16.2 13.11 15.16 15.6
Usage Charge 0.43 0.15 -65.0 0.43 0.15 -65.0
Fuel Retention 4.0% 5.2% 4.0% 5.2%
Total - Transportation Cost $0.93 $0.75 -19.4 $1.58 $1.49 -5.7
Route C
TRANSCO (Zone 3-Zone 6)
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 12.71 9.78 -23.1 12.71 9.70 -23.7
Usage Charge 0.30 0.16 -46.7 0.30 0.16 -46.7
Fuel Retention 7.4% 3.9% 7.4% 3.9%
Total - Transportation Cost $0.85 $0.56 -34.1 $1.48 $1.03 -30.4
See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994
Northeast Region: Canada to New York Transportation Corridor

(1994 dollars per million Btu) - Continued

40%

Load Factor Rate

100%
Load Factor Rate
1991 1994 Change
(percent)
IROQUIS

Gas Costs $2.47 $2.20 -10.8
Reservation Charge (1994 $/MMBtu-Mo.) 17.91 24.08 34.4
Usage Charge 0.21 0.02 -90.7

Fuel Retention 1.0%
Total - Transportation Cost $0.80 $0.83 3.7

See footnotes at end of table.
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1991

$2.47
17.91
0.21

$1.69
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1994

$2.20
24.00
0.02
1.0%

$2.01

Change
(percent)

-10.8
34.0
-90.7

18.9
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Southeast Region: Gulf Coast to Louisv ille Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
TEXAS GAS

Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 8.49 13.14 54.8 8.49 13.06 53.8
Usage Charge 0.31 0.06 -80.7 0.31 0.06 -80.7

Fuel Retention 3.7% 2.3% 3.7% 2.3%
Total - Transportation Cost $0.66 $0.54 -18.2 $1.08 $1.18 9.3

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Southeast Region: Gulf Coast to Miami Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
Florida Gas Transmission

Gas Costs $2.04 $1.90 -6.7 $2.04 $1.90 -6.7
Reservation Charge (1994 $/MMBtu-Mo.) 6.99 13.17 88.3 6.99 13.09 87.1
Usage Charge 0.11 0.07 -34.8 0.11 0.07 -34.8

Fuel Retention 2.3% 2.3% 2.3% 2.3%
Total - Transportation Cost $0.38 $0.55 44.7 $0.73 $1.19 63.0

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Southeast Region: Arkoma Basin to Louisv ille Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
Noram (Arkla in 1991)
Gas Costs $1.67 $1.73 3.4 $1.67 $1.73 3.4
Reservation Charge (1994 $/MMBtu-Mo.) 6.32 N/A 6.24 N/A
Usage Charge 0.14 0.05 -64.1 0.14 0.05 -64.1
Fuel Retention 1.0% 1.7% 1.0% 1.7%
Total - Transportation Cost 0.16 0.29 81.3 0.16 0.59 268.8
Total - Delivered Cost of Gas 1.83 2.02 10.2 1.83 2.32 26.6
Texas Gas (Z1 - Z4)
Gas Costs 1.83 2.02 10.2 1.83 2.32 26.6
Reservation Charge (1994 $/MMBtu-Mo.) 8.04 12.09 50.4 8.04 12.09 50.4
Usage Charge 0.28 0.04 -85.6 0.28 0.04 -85.6
Fuel Retention 2.5% 2.3% 2.5% 2.3%
Total - Transportation Cost $0.75 $0.77 2.7 $1.15 $1.68 46.1

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Midwest Region: Gulf Coast to Detroit Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
Route A (percent) (percent)
TRUNKLINE
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 6.24 12.82 105.5 6.24 12.74 104.1
Usage Charge 0.16 0.05 -68.9 0.16 0.05 -68.9
Fuel Retention 1.5% 2.0% 1.5% 2.0%
Total - Transportation Cost 0.39 0.51 30.8 0.70 1.13 61.4
Total - Delivered Cost of Gas 2.21 2.41 8.9 2.52 3.03 20.1
PANHANDLE EASTERN
Gas Costs 2.21 2.41 8.9 2.52 3.03 20.1
Reservation Charge (1994 $/MMBtu-Mo.) 9.33 6.95 -25.5 9.33 6.95 -25.5
Usage Charge 0.23 0.03 -86.7 0.23 0.03 -86.7
Fuel Retention 5.1% 2.2% 5.1% 2.2%
Total - Transportation Cost $1.03 $0.82 -20.4 $1.82 $1.80 -1.1
Route B
ANR
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 8.62 12.33 43.1 8.62 12.25 42.1
Usage Charge 0.39 0.05 -87.0 0.39 0.05 -87.0
Fuel Retention 2.0% 4.4% 2.0% 4.4%
Total - Transportation Cost $0.71 $0.54 -23.9 $1.13 $1.14 0.9
Route C
TRUNKLINE (Field - Z2)
Gas Costs $1.82 $1.90 4.3 $1.82 $1.90 4.3
Reservation Charge (1994 $/MMBtu-Mo.) 6.97 14.05 101.6 6.97 13.97 100.4
Usage Charge 0.17 0.05 -70.8 0.17 0.05 -70.8
Fuel Retention 1.8% 2.2% 1.8% 2.2%
Total - Transportation Cost $0.43 $0.55 27.9 $0.78 $1.24 59.0
See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Central Region: Rocky Mountain to Denver Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
Colorado Interstate Gas
Gas Costs $2.14 $1.62 -24.4 $2.14 $1.62 -24.4
Reservation Charge (1994 $/MMBtu-Mo.) 5.80 9.13 57.4 5.80 9.05 56.0
Usage Charge 0.13 0.04 -68.9 0.13 0.04 -68.9
Fuel Retention 3.0% 2.8% 3.0% 2.8%
Total - Transportation Cost $0.38 $0.39 2.6 $0.67 $0.83 23.9

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994
Central Region: Mid-Continent to Kansas City Transportation Corridor

(1994 dollars per million Btu) - Continued

40%

Load Factor Rate

100%
Load Factor Rate
1991 1994 Change
(percent)
PANHANDLE EASTERN

Gas Costs $1.67 $1.73 3.4
Reservation Charge (1994 $/MMBtu-Mo.) 5.13 11.34 120.8
Usage Charge 0.21 0.05 -76.7

Fuel Retention 3.6% 3.0%
Total - Transportation Cost $0.44 $0.47 6.8

See footnotes at end of table.
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1991

$1.67
5.13
0.21
3.6%

$0.70
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1994

$1.73
11.26
0.05
3.0%

$1.03

Change
(percent)

3.4
119.2
-76.7

47.1
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

West Region: San Juan to Southern California Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
EL PASO NATURAL GAS
Gas Costs $1.65 $1.62 -1.9 $1.65 $1.62 -1.9
Reservation Charge (1994 $/MMBtu-Mo.) 6.30 9.39 49.0 6.30 9.31 47.6
Usage Charge 0.43 0.07 -83.7 0.43 0.07 -83.7
Fuel Retention 5.0% 5.0% 5.0% 5.0%
Total - Transportation Cost 0.72 0.46 -36.1 1.03 0.92 -10.7
Total - Delivered Cost of Gas 2.37 2.08 -12.3 2.68 2.54 -5.3
MOJAVE
Gas Costs 2.37 2.08 -12.3 2.68 2.54 -5.3
Reservation Charge (1994 $/MMBtu-Mo.) N/A N/A
Usage Charge 0.31 0.33 6.2 0.31 0.33 6.2
Fuel Retention 0.5% 0.5% 0.5% 0.5%
Total - Transportation Cost $1.04 $0.80 -23.1 $1.35 $1.26 -6.7

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

West Region: Canada to Southern California Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
ALTAMONT
Gas Costs $2.14 $1.75 -18.4 $2.14 $1.75 -18.4
Reservation Charge (1994 $/MMBtu-Mo.) N/A N/A
Usage Charge 0.55 0.51 -6.7 0.55 0.51 -6.7
Fuel Retention 1.4% 1.5% 1.4% 1.5%
Total - Transportation Cost 0.58 0.54 -6.9 0.58 0.54 -6.9
Total - Delivered Cost of Gas 2.72 2.29 -15.9 2.72 2.29 -15.9
KERN RIVER
Gas Costs 2.72 2.29 -15.9 2.72 2.29 -15.9
Reservation Charge (1994 $/MMBtu-Mo.) 23.77 N/A 23.68 N/A
Usage Charge 0.91 0.01 -98.4 0.91 0.01 -98.4
Fuel Retention 1.5% 1.0% 1.5% 1.0%
Total - Transportation Cost $1.53 $1.36 -11.1 $1.53 $2.52 64.7

See footnotes at end of table.
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Table E1. Corridor Maximum Unit Transportation Rates 1991, 1994

Southwest Region: Arkoma Basin to Little Rock Transportation Corridor
(1994 dollars per million Btu) - Continued

100% 40%
Load Factor Rate Load Factor Rate
1991 1994 Change 1991 1994 Change
(percent) (percent)
NORAM (formerly Arkla)

Gas Costs $1.67 $1.73 3.4 $1.67 $1.73 3.4
Reservation Charge (1994 $/MMBtu-Mo.) 4.75 6.32 33.1 4.75 6.24 31.3
Usage Charge 0.27 0.05 -81.3 0.27 0.05 -81.3

Fuel Retention 2.3% 1.7% 2.3% 1.7%
Total - Transportation Cost $0.46 $0.29 -37.0 $0.70 $0.59 -15.7

MMBtu = Million Btu. Mo. = Month.

Note: For 1994 rates, first reservation charge in each route includes a Gas Research Institute (GRI) surcharge of $0.2180 per MMBtu for 100

percent load factor rates and a $0.1340 per MMBtu GRI surcharge for 40 percent load factor rates.

Sources: Energy Information Administration, Office of Oil and Gas, derived from: 1991: Florida Gas Transmission Company base rates—H. Zinder
& Associates, Summary of Rate Schedules of Natural Gas Pipeline Companies (March 1991); Other rates—Foster Associates, Competitive Profile
of U.S. Interstate Pipeline Companies (October 1991); 1994: Kern River Gas Transmission Company base rates—Federal Energy Regulatory
Commission Automated System for Tariff Retrieval (FASTR); Other rates—Foster Associates, Competitive Profile of Natural Gas Services (December

1994).
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CENoOR~WNE

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

Appendix F

Companies with Electronic Tariffs on File at FERC

Respondents to FERC Form 2—Annual Report for Major Natural
Gas Companies

Algonguin Gas Transmission Company
ANR Pipeline Company

Arkla Energy Resources Company

CNG Transmission Corporation
Colorado Interstate Gas Company
Columbia Gas Transmission Corporation
Columbia Gulf Transmission Company
East Tennessee Natural Gas Company
El Paso Natural Gas Company
Equitrans, Inc.

Florida Gas Transmission Company
Great Lakes Gas Transmission Limited
Partnership

High Island Offshore System*

Iroquois Gas Transmission System, |. P.
Kern River Gas Transmission

KNEnergy Inc.*

KN Interstate Gas Transmission

KN Wattenberg Transmission Ltd. Liability
Co.*

Koch Gateway Pipeline Company
Michigan Gas Storage Company*
Midwestern Gas Transmission Co.
Mississippi River Transmission Corporation
Mojave Pipeline Company

24, National Fuel Gas Supply Corporation
25.  Natural Gas Pipeline Company of America
26.  Northern Border Pipeline Company
27. Northern Natural Gas Company
28. Northwest Alaskan Pipeline Company*
29.  Northwest Pipeline corporation
30.  Overthrust Pipeline Company*
31. Pacific Gas Transmission Company
32. Panhandle Eastern Pipe Line Company
33.  Questar Pipeline Company
34.  Sea Robin Pipeline Company*
35.  Southern Natural Gas Company
36.  Stingray Pipeline Company*
37. Tennessee Gas Pipeline Company
38. Texas Eastern Transmission Corporation
39. Texas Gas Transmission Corporation
40.  Trailblazer Pipeline Company
41.  Transcontinental Gas Pipe Line Corp.
42.  Transwestern Pipeline Company
43.  Trunkline Gas Company
44,  U-T Offshore System*
45,  Viking Gas Transmission Company
46.  Williams Natural Gas Company
47.  Williston Basin Interstate Pipeline Company
48.  Wyoming Interstate Company Ltd.*

*Thesecompanies are not considered as major intengigddines. Theyile with theFederaEnergy Regulatory Commission because they
operate in offshore Louisiana/Texas Federal waters or they otherwise tie into or support other major interstate pipeline companies or services.
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CENORWNE

Respondents to FERC Form 2-A—Annual Report for Nonmajor

Natural Gas Companies

Alabama-Tennessee Natural Gas Company
Algonquin LNG Inc. *

ANR Storage Company

Arkansas Oklahoma Gas Corporation
Arkansas Western Pipeline Company
Arkansas Western Gas Company *
Bear Creek Storage Company *

Black Marlin Pipeline Company *

Blue Lake Gas Storage Company
Bluefield Gas Company

Boundary Gas Company

Canyon Creek Compression Company
Caprock Pipeline Company

Carnegie Natural Gas Company
Centra Pipeline Minn. Inc.

Chandeleur Pipe Line Company
Columbia LNG Corporation *

DistriGas of Massachusetts Corporation
Eastern Shore Natural Gas Company
Freeport Interstate Pipeline Company
Gasdel Pipeline System Inc.

Gas Transport Inc.

Glacier Gas Company

Granite State Gas Transmission
Greely Gas Company *

Gulf States Transmission Company
Hampshire Gas Company

Honeoye Storage Corporation
lowa-lllinois Gas & Electric *

Jackson Prairie Underground Storage Project
Jupiter Energy Corporation

KB Pipeline Company *
Kentucky-West Virginia Gas Company
Louisiana-Nevada Transit Company
Mid-Louisiana Gas Company

MIGC, Inc.

37.

38.
39.

40.
41.

42.

43.
44,

45.
46.
47.

48.

49.
50.
51.
52.
53.

54.
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.

66.

67.
68.
69.
70.
71.
72.

* Denotes nonmajor natural gas companies filing in Form No. 2 format.
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Mobile Bay Pipeline Company
Moraine Pipeline Company
National Pipeline Company
Nora Transmission Company
Oktex Pipeline Company
Orange & Rockland Utilities
Ozark Gas Transmission System
Pacific Interstate Offshore Inc.
Pacific Interstate Transmission Company *
Paiute Pipeline Company
Penn-Jersey Pipe Line Company
Penn-York Energy Corporation *
Pennsylvania & Southern Gas Company
Phillips Gas Pipeline Company
Point Arguello Natural Gas Line
Raton Gas Transmission Company
Richfield Gas Storage System
Riverside Pipeline Company, L. P.
Sabine Pipe Line Company *
South Georgia Natural Gas Company
Southern Energy Company (LNG) *
Southwest Gas Storage Company
Southwest Gas Transmission Company
Steuben Gas Storage Company
Sumas International Pipeline Inc.
Superior offshore Pipeline Company
TCP Gathering Company
Tarpon Transmission Company
Texas-0hio Pipeline, Inc.
Trunkline LNG Company *
Union Light, Heat & Power Company *
Valero Interstate Transmission Company *
West Texas Gas Inc.
Western Gas Interstate Company
Western Transmission Corporation
WestGas Interstate, Inc.
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Company Data Available Through the FERC FASTR System

1. Alabama-Tennessee Natural Gas Company 55. Nora Transmission Company
2. Algonquin Gas Transmission Company 56. Noram Gas Transmission Company
3. Algonquin LNG, Inc. 57. North Penn Gas Company
4. ANR Pipeline Company 58. Northern Border Pipeline Company
5. ANR Storage Company 59. Northern Natural Gas Company
6. Arkansas Western Pipeline Co. 60. Northwest Pipeline Corporation
7. Black Marlin Pipeline Company 61. Oktex Pipeline Company
8. Blue Dolphin Pipe Line Company 62. Overthrust Pipeline Company
9. Blue Lake Gas Storage Company 63. Ozark Gas Transmission System
10. Boundary Gas, Inc. 64. Pacific Gas Transmission Company
11. Canyon Creek Compression Company 65. Pacific Interstate Offshore Company
12. Caprock Pipeline Company 66. Pacific Interstate Transmission Company
13. Carnegie Natural Gas Company 67. Pacific Offshore Pipeline Company
14. Centra Pipelines Minnesota Inc. 68. Paiute Pipeline Company
15. Chandeleur Pipe Line Company 69. Panhandle Eastern Pipe Line Company
16. CNG Transmission Corporation 70. Penn-Jersey Pipe Line Co.
17. Colorado Interstate Gas Company 71. Penn-York Energy Corporation
18. Columbia Gas Transmission Corporation 72. Petal Gas Storage Company
19. Columbia Gulf Transmission Company 73. Phillips Gas Pipeline Company
20. Consolidated System LNG Company 74. Questar Pipeline Company
21. Cove Point LNG Limited Partnership 75. Raton Gas Transmission Company
22. Crossroads Pipeline Company 76. Richfield Gas Storage System
23. DistriGas Corporation 77. Riverside Pipeline Company, L. P.
24, DistriGas Of Massachusetts Corporation 78. Sabine Pipe Line Company
25. East Tennessee Natural Gas Company 79. Sea Robin Pipeline Company
26. Eastern Shore Natural Gas Company 80. South Georgia Natural Gas Company
27. El Paso Natural Gas Company 81. Southern Natural Gas Company
28. Equitrans, Inc. 82. Southwest Gas Storage Company
29. Florida Gas Transmission Company 83. Stingray Pipeline Company
30. Gas Gathering Corporation 84. Superior Offshore Pipeline Company
31. Gasdel Pipeline System, Inc. 85. Tarpon Transmission Company
32. Granite State Gas Transmission, Inc. 86. Tennessee Gas Pipeline Company
33. Great Lakes Gas Transmission Limited Partner 87. Texas Eastern Transmission Corporation
34. Gulf States Transmission Corporation 88. Texas Gas Pipe Line Corporation
35. High Island Offshore System 89. Texas Gas Transmission Corporation
36. Iroquois Gas Transmission System, L.P. 90. Texas-Ohio Pipeline, Inc.
37. Jupiter Energy Corporation 91. The Inland Gas Company
38. K N Interstate Gas Transmission Co. 92. Trailblazer Pipeline Company
39. K N Wattenberg Transmission Limited Liability 93. Transcontinental Gas Pipe Line Corporation
40. Kentucky West Virginia Gas Company 94, Transwestern Pipeline Company
41. Kern River Gas Transmission Company 95. Trunkline Gas Company
42. Koch Gateway Pipeline Company 96. Trunkline LNG Company
43. Michigan Consolidated Gas Company 97. U-T Offshore System
44, Michigan Gas Storage Company 98. Valero Interstate Transmission Company
45, Mid Louisiana Gas Company 99. Viking Gas Transmission Company
46. Midwest Gas Storage, Inc. 100. Washington Natural Gas Company
47. Midwestern Gas Transmission 101. West Texas Gas, Inc.
48. MIGC, Inc. 102. Western Gas Interstate Company
49, Mississippi River Transmission Corporation 103. Western Transmission Corporation
50. Mobile Bay Pipeline Company 104. WestGas Interstate, Inc.
51. Mojave Pipeline Company 105. Williams Natural Gas Company
52. Moraine Pipeline Company 106. Williston Basin Interstate Pipeline Co.
53. National Fuel Gas Supply Corporation 107. Wyoming Interstate Company, Ltd.
54, Natural Gas Pipeline Company Of America 108. Young Gas Storage Company, Ltd.
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Glossary

Affiliated Company: A company that is either directly or
indirectly controlled and/or owned by another firm or holding
company.

Alternative Fuel Capacity: The on-site availability of
apparatus to burn fuels other than natural gas.

Annual Demand Charge: The charge to take "on demand"
deliverybased on annual volumes taken under the MFV rate
design. Part of a two-part demand charge.

Billing Units: The basis used to convert casts rates or
fees. For reservation fees thigy bethe maximum daily
quantity for service or themaximum annual quantity for
service. For usage fees thisay bethe total annual
throughput.

Blanket Certificate (Authority): Permission granted by the
Federal Energy Regulatory CommissiRERC) for a
certificate holder to engage in an activifguch as
transportation service or sales) on a self-implementing or prior
notice basis, as appropriat@ithout case-by-casapproval
from FERC.

Btu: Abbreviationfor British thermal unit. The quantity of
heat needed to raise the temperature of 1 pound of water by 1
degree Fahrenheit at a specified temperaturepaggsure
(from 59 degrees Fahrenheit to 60 degrees Fahrenheit at an
atmospheric pressure of 29.92 inches of mercury).

Certificated Capacity: The capability of a pipeline project

to move gas volumes on a given day, based on a specific set of
flowing parameters (operating pressures, temperature,
efficiency, and fluidproperties)for thepipeline system as
stated in the dockets filed (and subsequently certified) in the
applicationfor the Certificate oPublic Convenience and
Necessity at the Federal Energy Regulatory Commission.
Generally,the certificated capacitgpresents a level of
service that can be maintained over an extended period of time
and may not represent the maximum throughput capability of
the system on any given day.

Coincidental Peak-DayFlow: The volume of gas that
moves through a pipeline or section thereof or is delivered to
a customer on thday ofthe year when thgipelinesystem
handles the largest volume of gas.

Commodity Charge: The portion of a natural gas rate for
bundled sales service based upon the volume actually
purchased.

Energy Information Administration

Contract Demand: The level of firm service in terms of the
maxirdaity and/or annual volumes of natural gas sold
and/or moved by th@peline company to the customer
holding the contract. Failure of a pipeline company to provide
service at the level of the contract demand specified in the
contract can result in a liability for the pipeline company.

Daily Average Flow: The volume of gas that moves through

a section of pipe determined bividing the total annual
volume of gas that moves through a sectiopippé by 365

days. Volumes are expressedniillion cubic feet per day
measured at a pressure of 14.73 psia and a temperature of 60
degrees Fahrenheit. For pipes that operate with bidirectional
flow, the volume used in computing the averdgiy flow

rate is the volume associated with the direction of flowing gas
on the peak day.

Deliverability: Refers to the volumes of natural gas which
may be transferred at a designated point on the transportation
network. The specific volume level is normally stated on a
peak-day capability basis and is a function of facility (system)
design which itself is premised upon actual or estimated
market demand requirements. In the discussion that follows on
network deliverability, that which pertains to pipeline service
is predicated upon a summary measure of pipeline capacity at
regional and/or State bouwaries. Pipeline capacity is, in part,

a function of the number of pipes, their diameter,
compression, and operatipgessure situated at the transfer
point. Deliverability fromstorage representsvalume level

that may be transferred to the pipeline network on a peak-day
to supplement the pipeline capacity serving the regional
market.

Deliverability (from storage): The output of gafom a
storage reservoir, as expressed as a rate in thousand cubic feet
(Mcf) per 24 hours, atgiven total volume of gas in storage
with a corresponding reservoir psage and at a given flowing
pressure at the wellhead.

Design Capacity: See certificated capacity. The design
capacity of pipeline sections having bidirectidif@k is the
capacity associated with the direction of the flow observed on
the peak day.

Federal Energy Regulatory Commission (FERE The
Federal agency with jurisdictioover interstate natural gas
transportation and safer resale rates, wholesale electric
rates, hydroelectric licensing, oil pipeline rates, and gas
pipeline certification.
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Firm Service: Serviceoffered to customergegardless of
class of service) under scieb or contracts which anticipate

no interruptions. The period of servioey befor only a
specified part of the year as in off-peak service. Certain firm
service contracts may contain clauses that permit unexpected
interruption in case the supply to residential customers is
threatened during an emergency.

Heating DegreeDay: An index indicating the difference

between 65 degrees Fahrenheit and the average temperature Maximum Daily Quantity (MDQ):

Markup: The average cost paid by a pipeline company
customer to move a unit of gas.

Maximum Annual Quantity (MAQ): Annual allotment of
capacity a customer has reserved on the system. This quantity
usually takes into consideration seasonal variation in load and
is therefore generally less that 365 times the Maximum Daily
Quantity.

Daily allotment of

for a day, where the average temperature is the average of the capacity a customer has reserved on the system . The quantity

day's high and low temperatures. If day's average
temperature were 45, themeuld be 20 degredays for the
date. If the average temperature were above 65 degrees
Fahrenheit, then the heating degree day would equal zero.

Interruptible Service: A sales volume or pipeline capacity
made available to a customer without a guarantee for delivery.
"Service on an interruptible basis" means that the capacity
used to provide the service is subject to a prior claim by
another customer or another class of ser({®@ CFR
284.9a)(3)). Gas utilitiesmay curtail service to their
customers who havaterruptible service contracts to adjust
to seasonal shortfalls in supply or transmission plant capacity
without incurring a liability.

Interstate Pipeline: A natural gas pipeline company that is
engaged in the sale for resale or transportation, by pipeline, of
natural gas across State boundaries, and is subject to the
jurisdiction of FERC under the Natural Gas Act.

Intrastate Pipeline: A natural gas pipeline company
engaged in the transportation, by pipeline, of natural gas not
subject to the jurisdiction of FERC under the Natural Gas Act.

LDC: Local Distribution Company.

Load Factor: The ratio of average daily throughput volume
to peak-day throughput volume or contracted volume (see
definition of Maximum Daily Quantity). Low load factors are
typically associated with small local distribution companies
(LDC's) that serve residential and commercial customers with
temperature-sensitive loads; high load factorstypieally
associated with larger LDC's that have a more diversified
market or industrial and electric utility customers.

Native Gas: The volume of gas indigenous to the storage
reservoir. It includes the total volume of unrecoverable gas
and economically recoverable géathim the storage reservoir,
which exerts a zero psig at the gauge pressure (psi) at which
gas storage is started.

Noncoincidental Peak-Day Flow: The largest volume of gas

delivered to a particular customer by a pipeline company in a
single day during the year.
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is usually based on peak requirements. The customer has the
right to this capacity everyday of the year.

Maximum Interruptible Rate: The maximum allowed rate
(price ceiling) forinterruptible service. Generally, it equals
the average unit cost tofiam customer with @ 00-percent
load factor.

Mileage-based Rate: These rates are aldémown as a
distance-sensitive rates. Ratesgitesil to reflect the variation
in pipeline costs based on distance between receipt and
delivery points. For instance, zoned rates are mileage-based.

Minimum Interruptible Rate: The minimum allowed rate
(price floor) for interruptible service. Generally, it equals the
variable cost of moving the gas.

Modified Fixed Variable: Fixed costs associated with the
pipeline company's return on equity and associated income
taxes are included in its volumetric charge, while all other
fixed costs are recovered in the demand charge.

Off-Peak Service: Service made available ospecial
schedules or contracts, but only for a specified part of the year
during the off-peak periods.

Open-Access Transportation: The contract carriage
delivery of nonsystem supply gas onamdiscriminatory basis

for a fee. Generally subject to transportation tariffs which are
usually on aninterruptible service basis on first-come,
first-serve capacity usage.

Operator: The person or firm responsible for the day-to-day
operation of a plant or facility.

Onsystem: Salesfrom the system supply of a local
distribution company. Interstafgipeline companies have
system supply and so they cannot have onsystem sales.

Optional Certificate (formerly known as Optional
Expedited Certificate): In 1985, FERC issued Order 436,
which instituted an optional procedufer construction
projects whereby FERC does radsess the neddr the
project or evaluate competitive proposals if the pipeline

Energy Information Administration
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company meets certain requirements, including assuming a
majority of the risk of the project..

Peak-Day Demand Charge:The monthly charge to reserve
"on-demand" delivery under a bundled sales service and is
based on the amount of capacity resefeedhepeak day
under theMFV rate design. Part of a two-pdgmand
charge.

Postage Stamp Rate:Flat rates chargefdr transportation
service without regard to distance.

Rate Zone: This is a specified area where all customers pay
the same pricéor the same level of service. Rate zones can
cover large geographic regions over which gay travel
hundreds of miles.

Reservation Fee:A charge assessed based on the amount of
capacity reserved on a daily basis. It is typically a monthly fee
that does not varpased on throughput. Under SFV rate
design, all fixedcosts are allocated to the reservation
component.

Section 311 Construction: Section 311 of the Natural Gas
Policy Act of 1978allows an interstate pipelim®mpany to
transport gason behalfof" anyintrastate pipeline or local
distribution company. Pipeline companieay expand or
construct facilities used solely &mable this transportation
service, subject to certain conditions and reporting
requirements.

Service Agreement: An agreement between a natural gas
company and a gas purchaseecifying the service to be
rendered, area to be servedhximum obligation to deliver,
delivery points, delivery pressure, applicable rate schedules by
reference to thetariff, effective date and term, and
identification of any prior agreements being superseded.

Storage (Reservoir) Capacity: The total volume of gas
within areservoir which exerts a pressure from 0 psig to the
maximum or ultimateeservoir gauge pressufpsi). This

Energy Information Administration

hould énclude all native ggsecoverable and unrecoverable),
cushion (base) gas, and working (current) gas.

Straight Fixed Variable: All fixed costs are allocated to the
reservation componentvarnabédl costs to the usage
component.

System Supply: Gas supplies purchased, owned, and sold by

the supplier or local distribution company to the ultimate end
user.System gas isubject to FERC or Stateriff and is
generally sold under long-term (contract) conditions.

Tariff. A compilation of all the effective rates, rate schedules,
and general terms and condiéemgcefand forms of
service agreements.

Throughput: Actual or estimated volume of natural gas that
may be carried on a pipeline over a period of time.

Total Storage Capacity: The sum of working (current) gas
capacity and the cushighase) gashat must remain in the
storage reservoir for purposes of pressure maintenance.

Usage FeeA charge assessed for using reserved capacity on
the pipelinesystem. Under SFV rate design, variable costs
are allocated to the usage component.

Utilization Rate: Daily flow (throughput) as a percent of
estimated capacity. For a segment of pipe, the average-day
utilization rate equals the average-diyv divided by the
estimated capacity.

Volumetric Rate Design: All costs are allocated to the
commodity rate component.

Working (Current) Gas: The volume of gas in an

underground storage reservoir in excess of total cushion
(base) gas and which is available for delivery (withdrawal).
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